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INTRODUCTION TO NEW EDETION 

PULSATORY CLDiAITC CHANGES 

xHIS book is primarily the record of a journey of explora- 
tioQ in m remote and miique region — the heart of Ana. It 
ii more than that, however* tor scattered throu^^ the narra- 
tive there nms a description of the physical features of the 
0reat central basin of Asia and a discussion of their effect 
upoo the life and habits of two ccmtrasted types of people. 
One type lives in the mountains around the basin. It is 
nomadic and obtains its support chkfly from sheep» horses, 
and cattle, and its life is full of movement and excitement 
The other type lives in the oases of the basin itsdf amid vast 
desert wastes of sand» gravd, day, and salt. Its life is 
hemmed in by the narrow circle of the irrigated land and of 
the reedy poplar iHakes roundabout, and so it is monoto- 
nous, unstimnlating, and yet to the traveler most fascinat- 
ing. Shot through the narrative and the description of the 
land and people there is yet another phase of this book. 
It takes the form of an attempt to state clearly and im- 
partially the evidence whidi ultimately led to what I have ] 
called the hypothesis of pulsatory climatic changes. Among 
the mountains as well as in the deserts there are abundant 
indications that at some time the climate was different from 
now, the country more densely populated, and the civiliza- 
tion higher. Much of the narrative takes its color from the 
fact that my main object was to visit the ruins that lie far 
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out in the sand, or to study the shores of dried-up lakes 
where to-day no one travels save when the bitter cold of 

I winter makes it possible to carry water in the form of cakes 

I of ice that will not speedily evaporate. 

So far as concerns the narrative, the descriptions, and the 
statement of the facts bearing on the climatic hypothesis, 
little comment is needed in this introduction to a new edi- 
tion. I should like, indeed, to rewrite them more vividly 
and forcibly, but that hardly seems wise at present, for there 
is nothing of great importance that I wish to unsay. There 
is, however, much in addition that I would gladly say. The 
hypothesis of climatic changes and the idea of their relation 
to history and to human evolution has developed as I never 
dreamed would be possible. While the reader of this book 
will, I believe, gain wrong ideas in only minor particulars, 
his views will be incomplete and one-sided unless he knows 
what has happened during the twelve years since the book 
was first written. Therefore, for the sake of the scientific 
reader, I shall show how one after another of the ideas ex- 
pressed in these pages has been amplified, improved, and in 
some cases set aside for something better. I shall follow the 

. chronological method, and shall discuss only my own writ- 
ings because th^ form a connected series and embody all 
that it has been possible to gather from other writers who 
have either criticized or upheld my original conclusions. It 
must be understood that many of the new viewpoints men- 
tioned in succeeding paragraphs have been due to the com- 
ments of critics, and there is no doubt that further and per- 
haps still greater advances will thus be brought about during 
the next few years. Hence the reader must scan these pages 
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with the thought that he is watching a theory in process of 
€OBstn]ctioii« and that if he turns his eyes away for a bit he 
m^ come back to find that certain phases of it aheady wear 

After The Pvl»€ cf Ada was finished in ld07 the next step 
wu obviously to carry the investigation into new fields. 
Fdestine was chosei^, partly because that country is geo- 
(npIiicaUy unique, and partly because there and in the 
Hfjghharing regions the course of history can be traced far 
into antiquity. As the result of a joum^ in 1909, under 
tiie aui^ces of Yale University, Palestine and tie Trans- 
formaiUm was published in 1911. The evidence discussed 
m that book shows that Palestine and Syria are full of proofs 
of climatic changes quite as convincing as those in Central 
Alia. Moreover, the indications of pulsations are even 
stronger than a|^)ears in The Pulse of Asia. The curve 
tbofwn on page 349 of the present book indicates dry periods 
from four to six hundred years after Christ and possibly 
about 1£00 A J>. The evidence from Palestine and Syria in- 
dicates a marked dry period not only at both of these times, 
but about 1200 B.C., while there are indications of minor 
periods at earlier times and also about 800, 600, and 100 B.C. 
and 300 to 400 a.d. 

The complexity of the climatic curve on page 403 of Pales^ 
iuu and its Transformation caused some critics to feel as if 
pulsations were being piled up indefinitely and without due 
warrant. Moreover, certain historians deemed it wholly 
inadmissible that historical evidence as to migrations and 
famines should be used as proof of dry periods which were 
suppo^ied to be the cause of those same migrations and 
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famines. The most notable case of this kind was the thir* 
teenth century B.C. Future investigations, as will shortly 
appear, have confirmed this in a way that strongly upholds 
the value of the method. In Palestine and its Transformaium 
a fuller attempt was made than in the present volume to in- 
terpret histoiy in the light of climatic changes, but the mat- 
ter was rendered difficult partly by the disagreement of his- 
torians as to the dates of many early events, partly by the 
difficulty of obtaining precise data as to the number and in- 
tensity of climatic changes, and partly by the absence of 
any definite standard by which the climate of the past might 
be measured for decade after decade. 

The next step in the study of climatic changes was to 
transfer the field of effort from the Old World to the New. 
I cannot be too grateful to my good friend Dr. D. T. Mac- 
Dougal, of the Desert Laboratory of the Carnegie Institu- 
tion of Washingtcm, for persuading me to do so. When he 
invited me to cooperate with him in Arizona I consented 
largely as a matter of conscience. I knew that having stud- 
ied the climatic problem in Asia I ought to study it in simi- 
lar parts of America. I supposed, however, that the ab- 
sence of historic records, the relative scarcity and insignifi- 
cance of ruins, and the smaller size of the American deserts 
would be such a handicap that no important results could be 
expected. It was a great surprise to find myself wrong in 
all these respects, as is fully set forth in The CUmcUic Factor 
(1914). 

The chief forward steps represented by that book are 
briefly as follows: Innumerable ruins and many enclosed 
salt lakes present evidence almost exactly like that described 



INTBDDUCTION TO NEW EDITION o 

m the pffesent volume. Many a time in the deserts of Ari- 
aooa and New Meiico I reasoned just as in Central Asia. 
I^wking at tlie map I eoncluded that there ought to be a 
mm in a|^>fOEimate^ such a location even thou^ none had 
been d ea c ri be d, and in nine cases out of ten the ruin was 
there along some now diy water-course. 

Thm atadljr of ruins and of lakes in the United States, how- 
cfcr, was imsatisfactory because of the impossibiUty of aa- 
cvtaimBg exact dates. Something else was needed, and 
mMt fortmiat^ it was supplied by another good friend. 
Dr. A. E. Douglas, of the University of Arizona. Before I 
his acquaintance he conceived the Imlliant idea of 
the dimate of the past by means of the thickness 
of the annual rings of growth in trees. At his hands this 
aagthod has reached such a {Htch of perfection that he can 
id e ntify the date of a given ring with an error of only a 
floaB fraetion of one per cent. FoUowing his lead and with 
the assistance of the Carnegie Institution, I was able to 
the rings of about 450 giant sequoias, or redwoods, 
the Sierra Nevada Mountains. These measure- 
its, fi^ien properly corrected, give a climatic curve ez- 
f^iilmg hmck more than three thousand years. This curve 
is hi^ily important because it forms, as it were, the only defi- 
nite yardstid£ by whkh to measure the climate of historic 
times. With the final corrections, which Dr. Douglas has 
now perfected, it will ultimately be possible to determine 
from this curve the approximate climatic conditions of any 
part of the world at any time during the last three thousand 
years. This is because the whole trend of modem climatic 
studies is to show that a given change in one part of the 



xii INTRODDCTION TO NEW EDITION 

world is correlated with definite and predictable changes in 
other parts. 

For our present piupose the most significant feature of 
the California tree curve is that its main features agree with 
those inferred in Asia. To be sure, it adds many minor 
fluctuations of which no inkling had been gained in the Old 
World, but each marked change that had been definitely 
detennined in Asia is also strongly marked in California, for 
the two regions Ue in the same climatic zone. Thediyperiod 
in the thirteenth oentuiy b.c. is particularly prominent. 
Two other facts about the tree curve deserve notice. The 
first is that the modem growth of the trees shows a pro- 
nounced correlation with modem records of rainfall in Italy 
and Palestine, so that we are warranted in using the curve 
as a record of the climate in those regions as well as in Amer- 
ica. The second is that Dr. Antevs, of Stockholm, who has 
made a most exhaustive study of all that has been written 
on tree-growth as a nieasure of climate, believes that in cor- 
recting the California curves I have gone too far in smooth- 
ing out irregularities during the earlier centuries. Thus, the 
trees, in conjunction with the ruins and lakes, and aided 
by historic records of famines and migrations, seem to fur- 
nish unassailable evidence that climatic pulsations of con- 
siderable magnitude have actually taken place at corres- 
ponding times in the Old World and the New. 

Still another new line of evidence is described in The Cli- 
matic Factor. After studying the desert ruins of the United 
States I turned to tropical countries, and examined the won- 
derful ruins in Oaxaca in southern Mexico, and the still 
more remarkable Maya ruins in Yucatan and Guatemala. 
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of these are located in regions where the heavy rain- 
fall and dense vegetation, aided by malarial fevers, now 
feoder agrkultore and civilization impossible. The only 
satufactofy explanation of the facts seems to be that when 
Ae nuns were built the climate was drier and more bracing 
tbaa at fnesent, so that agriculture was easier and diseases 
prevalent. An examination of the histoiy ot the Mayas 
that they rose to power at times when the deserts 
iuiher north became moist. In other words, dry condi- 
tiooa CO the borders of the tropics seem to occur contempo- 
raneotisly with mcnst conditions in the des^ts. Soon after I 
reached this condusicm the German geologist, Penck, who 
ii recognised everjrwhere as one of the diief authorities <m 
the facial period, announced that on grounds quite differ- 
ent from mine he, too, had reached the conclusion that 
wliea tome zones become rainy, others become dry. More- 
over, many students of present climatic conditions have re- 
ecstly shown that exactly opposite changes of temperature 
or of rainfall take place in different parts of the earth, and 
that the diief centers of changes of one type or the other are 
«dl defined. 

^liat has just been said indicates a great change from the 
AWimption ot this book that similar climatic variations 
take place syndironously all over the world. That mis- 
taken assumption was not based on my own work, but on 
tbe generally accepted but now fast vanishing ideas of geolo- 
gists as to the uniform cooling of the earth during glacial 
periods. Another such change of opinion is set forth in a 
paper entitled "The Solar Hypothesis of Climatic Changes/* 
publi&bed in 1914 in the BuUeiin of the Geological Society of 
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America. This was intended partly as an answer to various 
critics of The Pvlse of Ada. To one of those critics, Pro- 
fessor J. W. Gregoiy, I am especiaUy indebted for compel- 
ling me to reexamine the question of temperature in relation 
to climatic changes. This led to the conclusion that there is 

(no good evidence of any appreciable change in mean tem- 
perature during the last three thousand years. At most 
the change amounts to only two or three degrees and per- 
haps less. There seems, however, to be abundant evidence 
that the paths and intensity of storms, as well as their fre- 
quency, are subject to constant changes. This apparently 
is the cause of most of the climatic pulsations with which we 
have to deal in this book. If this b so, the probability that 
dimatic changes are largely due to solar changes is greatly 
increased* for as Kullmer and others have clearly shown, 
storms are most intimately connected with variations in the 
activity of the sun's atmosphere. Although the matter is 
still subject to fierce debate, it seems possiUe that these 
variations in the intensity and course of storms are largely 
due to variations in the sim's magnetic or electrical activity. 
The reasons for this are given in a series of pi^rs entitled 
'* Solar Changes and Terrestrial Weather,** which appeared 
in the Monthly Weather Review^ 1918. Perhaps one of the 
next great subjects of study may be the effect of electrical 
variations upon man's own activity. It is well known that 
dectridty is a great stimulant, but whether the little electri- 
cal variations occurring naturally in the air are important in 
this respect no one yet knows. 

To Dr. Kullmer I am indebted not only for his illimiinat- 
ing work on the relation ot the sun to storms, but for a sug^^ 
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which ciystallLEed in my own mind a plan that I had 
loQg been conwdering. He suggested that there appears to 
be a most remarkable connection between storms and dvili- 
Where storms are frequent, civilization is hi|^, and 

they are lacking, it is low. This idea led me to under- 
take an extensive investigation in order to determine ex- 
actly what effects are {Moduced upon the human body by 
dWoRot lands of weather. The result was a volume en- 
titkd Cmliaution and ClimaU (1915), which seems to supply 
a new due to the relation of climatic pulsations to history. 
Wken the fnesent book was written, and for some years 
Iheveaf ter, I supposed that by far the chief effect of varia- 
tkaas in dimate was the increase or diminution of the food 
floppl^y. Then in stii43^ing Central America and Greece it 
evident that diseases like malaria must be caref ulliy 
Not until Cwilizatum and ClimaU was being 
«iillcD» however, did it become dear that the direct effect q/l 
T^H**^^^ conditions upon man's energy and will power, as 
will as upon his health, is of the most vital importance. In 
that volume it appears that factory (q)eratives do their best 

with a mean temperature a little above Wf F., while 
an to woric most profitably when the average 
ootaide temperature is not much above 40°. Moreover, 
both operatives and students work fastest on days when the 
thermometer f alb somewhat. These facts and others made 
it possible to construct a map of climatic energy. That 
map agrees to a remarkable extent with a map of civilization 
based on the opinions of about fifty experts from fifteen 
diverae countries. Moreover, when allowance is made for the 
^irtiMtio pulsations which are the thread of our whole prob- 
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lem, it appears that not only now but throughout histoiy, 
civilization has risen to high levels only in regions blessed 
with a stimulating climate marked by frequent changes of 
temperature. While high temperatiu^ and low are both 
harmful to human activity, a few months of either appear to 
be much less harmful than uniformity. Hence storms or 
other agencies, such as winds, which bring variety, are one 
of the prime factors in enabling a people to preserve the 
vigor and determination essential to an advancing civili- 
zation. 

This study of the effect of temperatiu^ and of variability 
made it possible to apply our climatic hypothesis to histoiy 
on a broad scale, as has been done in the last chapter of Cuv 
ilizaiion and Climate. As soon as that book was finished, 
however, further study of the optimum or most favorable 
conditions of climate was evidently necessary, together with 
an investigation of the differences between races in their re- 
lation to climate. Such a study is described in World Power 
and Evolution (1919). There nine million deaths in the 
United States, France, and Italy are minutely analyzed in 
their relation to temperatiu^ and humidity. About fifty 
million more are studied less thoroughly, but with sufficient 
detail to show that they agree with the nine million. From 
this vast body of data pertaining to nearly a score of coun- 
tries certain great conclusions stand out. The health of the 
human race is best when the temperature averages about 
64^ for night and day together, and when the relative hu- 
1 midity averages about 80 per cent. This is almost the same 
for all races, whether they be the Finns of the north or the 
Sicilians of the south. Even the negroes appear to be at 
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ttor best w the average temperature is not over 68^. 

CoDstant dianges, however, are needed. A study of the 

daiJiy deaths in New York City for eight years shows that at 

aH giisnnw, summer and winter aUke, a drop in temperature 

ii bcnrficial, while a rise causes weakness. Continued low 

loBperaturev indeed, is harmful, but the change from high to 

km ii vahiaUe. Moreover, a study of the variabiUty of the 

weither for these same yea b shows that the stimulus de- 

imd from a fall of temperature more than overbalances 

tke inertia resulting from a rise. To this must be added the 

bet that the greatest mental activity appears to occur when 

tke average outside temperature is about 40^. Thus the" 

cfanaie that the world most needs is one where the summer 

tvca^e is about 64^, and the winter average about 40^, and 

vkoe a constant succession of storms brings frequent al- 

taaitioiis of cold and heat, moisture and dryness, cloud / 

mimiL ^ 

Looking back now to our solar studies, we find that when 
ttie ma's atmo^here is active, stormy and variable weather 
tedi to occur in certain well-defined belts which apparently 
^vj in location according to the intensity, of the solar activ- 
ity. One of these belts lies well to the north and influences 
tiie northern United States, southern Canada, southern 
Greenland, Iceland, and northwestern Europe. The other 
bdt triTeraes Arizona, the Gulf of Mexico, the Mediterra- 
neui region, Persia, and other parts of Central Asia as well 
MM northern India. Let us briefly review what happened in 
thtae places near the beginning of the fourteenth century of 
our era. As to the northern United States and Canada we 
ha%'e no knowledge, but the sequoia trees of California grew 
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phenomenally fast, and the Maya civilization of Yucatan 
apparently made its last great spurt. In northwestern 
Europe there is abundant evidence of great storminess with 
consequent poor crops and other disasters in England and 
Scandinavia, and floods and droughts in France and Ger- 
many. At that same time Italy showed extraordinary ac- 
tivity in the advancement of civilization, for there the storm- 
iness was not so great as to bring disaster, but apparently 
served as a stimulant both to man and to agriculture. Far 

V /y»way in Central Asia the Caspian Sea and Lop-Nor ex- 

vT ^/^ {} I panded as explained in this book. Moreover, at about that 

\^ ' time the sun's surface seems to have been unusually active, 

although of course the data are extremely scanty. The 
outstanding fact is that the fourteenth centuiy furnishes 
an exBiDpm^t all the phenomena which would be expected 
to accompany a period of intense storms. In earlier peri- 
ods, such as the time of Christ and especiaUy the fifth and 
fourth centuries B.C., the same thing seems to have been 
even more true. Thus scattered here and there through 
the course of history periods of climatic extremes appear to 
be associated with corresponding periods of human extremes. 
Still another apparent effect of climatic changes remains 
to be considered. The evidence of geology and paleontology 
shows that life of all kinds has tended to evolve with great 
rapidity during times of climatic stress. Such times ap- 
pear to have been like the more stormy historic periods ex- 
cept that they were more severe. They were marked by 
wholesale destruction of old species, genera, and families. 
Still more important is the fact that they were also marked 
by the sudden rise of many new forms of life. Modem ex- 
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are b^giimiiig to indicate that cooling and to a 
heating of the eggs or young during a short 
critical period tend to cause mutations whereby the off- 
qmg ififfer bom any of the normal forms of their species. 
Soch mutants are a possible source of new species. Among 
■— >^^~< some of them are the world's great minds. Thus 
wt are OQofrooted by the suggestion, whidi is as yet no 
man than a 8iiggesti<m» that at times of climatic instability 
lad stonnines8» or in places ^ere great storminess and f re- 
qaest changes of temperature abound, the human race is 
more Ekdy to produce extreme types than under less varia- 
ble eooditioiis. Hence we should look for a great display ot 
iitdlect during sudi periods. 

Now at last we are ready for an attempt whiph was made 

k Ike last chapter of this yolume twelve years ago, but 

wUdi was largdy a failure. I mean the attempt to see how 

tk oourse of hist<Ny has responded to cUmatic changes. 

Al tlie tmdon have by no means been weighed as yet, nor 

doie know exactly how to go about the matter. We are 

wenif readty for the first real experiment. This has been 

■ade in World Power and Evolxdion. Two trials are made. 

The first coocems the United States during the period from 

U70 to 1910. Strange as it may seem, the general health of 

the country appears to vary greatly from year to year on 

seooont of dimatic conditions, and this seems to have a 

Burked effect cm the course of business. When good health 

prenils, men are apparently optimistic and ready to engage 

in new enterprises. When bad health prevails widely, so 

that many people suffer from colds, indigestion, headaches, 

aod other minor ailments as well as from the major diseases 
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which cause death, a feeling of conservatism comes over the 
community and business is injured. If this conservatism be 
intensified by bad crops, which are often due to the same 
cUmatic conditions which cause poor health, the country 
suffers seriously. It is impossible here to tell the whole 
stoiy, and I must confess that thus briefly told it sounds 
improbable. Nevertheless, the facts seem strongly to sug- 
gest that the course of business in the United States is pro- 
foundly influenced by conditions of health, and that, except 
during great epidemics like that of 1918, the general health 
of the community depends largely upon the weather. 

The second attempt to correlate histoiy and climatic 
changes takes us back to Rome from the days of the early 
Republic to the time of Christ. There we use the curve of 
the California trees as our line oi reference. When the 
trees grew fast we assume that storms were abundant just as 
they have been during the years since records have been 
kept. When storms were abundant there were frequent 
stimulating cold waves which kept the Romans in good 
health and thus helped to give them vigor and will power. 
At the same time the crops were better than now and there 
was much less danger of poverty and famine. Moreover, 
malaria, which has been one of the scourges of the country 
during all its later history, was comparatively rare and did 
little harm, as we know from actual records, and as we 
should infer from the climatic conditions. Finally, although 
it seems almost incredible, the variable climate may possibly 
have helped to cause great variability among the people, 
thus giving rise to an unusual number of minds above the 
average. When we trace the history of Rome step by step 
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for five centuries there appears an extraordinary agreement 

between human afiFairs and the conditions of climate. I 

realise that the whole subject is still in its infancy, and 

many ot the ideas here advanced will need drastic revision. 

Yet the ccHre^pondence between human and climatic events 

is too dose and too striking to be wholly set aside. 

The PuUe of Ana ends with these words: "With every 

throb of the climatic pulse which we have felt in Central 

Aaa, the center of civilization has moved this way or that. 

Each throb has sent pain and decay to the lands whose day 

was done, life and vigor to those whose day was yet to be." 

Sooietimes. during the twelve years since these words were 

printed, I have wished that I had not written them. They 

certain]^ were not proved at that time. Now, however, I 

ddiberatdy rq)eat them. I am not so positive about them 

MM I was then, but I am confident that thqr at least contain 

a germ of truth. 

E.H. 
WASBDraroif, May, 1919 



PREFACE 

X HIS book is the record of a journey in Central Asia, and 

ilB aim is to iUustrate the geographic relation between physi- 

al environment and man, and between changes of climate 

tad history. Most of the individual hypotheses advanced 

are ilready familiar, although the facts presented in support 

of them are new. If the book possesses any claim to recog^ 

oitioii* it lies in the combination of various hypotheses, hith- 

eito oorelated, into a single consistent geographic theory of 

bisiorj. Tlie theory harmonizes a vast array of facts derived, 

aot from one branch of science, but from the varied fields of 

geognphy, meteorology, archseology, folk-lore, and history. 

b win doubtless require modification, but if it shall advance 

ibe tcientific as opposed to the empirical study of geogra- 

ptnr iod history, the purpose of this volume will have been 

accomplished. 

h the following pages, the name of Professor Davis, to 

wbom the book is dedicated, appears frequently. He has 

'liml geography from an empirical to a rational science. 

To him half the geographers of America, myself among the 

Dumber, owe their instruction in the new science which, 

*beo it comes to its own, bids fair to be the most fascinating 

of all. I owe him far more than this, however, for it was 

tlm/ugh him that I had the opportunity to spend three years 

io Centra] A.Hia in addition to the four which I had previously 

ipeot in .\.sia Minor. Since my return to America, the liberal 

tenns of a Hooper Fellowship in the Graduate School of 
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Arts and Sciences of Harvard University have enabled me 
to devote an uninterrupted year to the preparation of this 
volume and of several technical papers. During six years 
of intimate association with Professor Davis, I have ever 
found him the most inspiring of teachers, the most thought- 
ful of fellow travelers, and the most severe and helpful of 
critics. He has read the manuscript of this volume, and has 
suggested important modifications. The many faults of the 
book are mine; to him is due a large share of whatever in it 
may be valuable. I cannot here give adequate expression 
to my deep appreciation of all his help and kindness. 

Two other friends have read the manuscript — Mrs. 
Charles L. Ziegler and Mr. Herbert R. Gibbs. Both have 
made most valuable suggestions, especially as to matters of 
literary form, where the scientist is apt to be weakest; and 
to both I render hearty thanks. My indebtedness to Mr. 
Robert L. Barrett, whose companion I was during the first 
part of the journey here described, is great, as appears in the 
Introduction. In India we were treated with the utmost 
courtesy by the government through Lord Curzon, to whom 
we would express our gratitude. The American traveler 
expects kindness from his English cousins, and is never 
disappointed. It is less common to be treated with unfailing 
courtesy and consideration by Chinese officials. It is there- 
fore with peculiar pleasure that I put on record my thanks to 
the Chinese government for its genuine and ready help at 
all stages of my journey in China. In Russia and Siberia, 
through which lay my hasty homeward way, similar official 
courtesy was shown. The best was placed at my disposal; 
and although it was the midst of the revolutionary crisis. 
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oijr pasBport was not once asked for until I was about to 
croaa into Germany at Warsaw. 

In conclusion^ I wish to make special mention of the kind- 
oev of George Macartney, Esq., British Political Agent at 
Kashgar in Chinese Turkestan. Though personally unac- 
quainted with Mr. Barrett and myself, he took charge of our 
mail, procured currency for us, and sent men to us, bringing 
oar letters and purchases. To the stay-at-home these things 
iQnDd small, but when a man's mail and money reach him 
OQce in three or four months, after being carried five or six 
knodred miles by a special messenger on horseback or afoot, 
he feeb extremely grateful to the man at the other end who 
net that things go straight One of the greatest pleasures 
in looking back at a journey in unknown lands is the mem- 
oiy of the diain of kindly deeds performed by missionary^ 
cooiqI, oflicial, traveler, or native. 

E. H. 

kiuw. ILkia., Julj, 1M7. 
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THE PULSE OF ASIA 

INTRODUCTION 
THE SIGNIFICANCE OF CENTRAL ASU 

In the progress of human knowledge the marked ad- 
^i&ces in each science have been made under the stimulus 
o( i great fundamental principle. Astronomy could pro- 
ceed but little beyond astrology until Newton discovered 
^ law of gravitation; physics remained empirical until the 
Cttisenration of energy was recognized; chemistry was 
ii^y alchemy until its pioneers worked out the unfail- 
*^ law of the replacement of atom by atom; and geology 
^^ still be miner's lore, if scientists had not seen that in 
^ course of ages the earth as we know it has been slowly 
^^'oiYed by processes identical with those still in action. 
^ too, in the biological sciences, botany, zo5Iogy, and phy- 
*oloQr, all was confusion until Darwin touched the key of 
'^>hitioQ and a vast number of apparently unrelated facts 
fcil into their appointed places, and the way was open 
fcr the wonderful advances of the last half century. 

Tbe anthropological sciences are also bound together 
I7 the unifying principle of evolution. Geography, an- 
dimpology, history, and sociology form an anthropological 
poop possessing a unity as great as that of the biological 
scieoces. although this has been perceived only within a few 
jetn. The average man thinks of geography, the oldest of 
^ the sciences, as a schoolboy study of maps and of em- 
pirical descriptions of places and people. He forgets that 
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the leaders of geographic thought have gone far beyond 
this, and are beginning to see that their science deals not 
^only with the distribiUion of organic and inorganic forms 
in space, but also with the relatUm^ both direct and indirect, 
of the entire group of organic forms inhabiting any part 
of the earth's surface to the inorganic forms in the same 
region. Geography, according to the new view, tells us 
not only what forms of plants and animals live together in 
mutual dependence, but also why the human inhabitants of 
a given region possess certain habits, occupations, and men- 
tal and moral characteristics, and why they have adopted 
a certain form of social organization. Among primitive 
people the relation of inorganic causes to organic results 
is universally recognized. Literature is full of refer^ioes 
to the nearness of the Red Man to Nature, and to the com* 
plete dependence of primeval man upon her. Among 
highly civilized people, the relation is lost sight of because 

of the mixture of races, the growing control which man ex- 

< 

ercises over natiu^, and the rise of great religious or ethical 
ideas, racial hatreds, and dominant personalities. Never- 
theless, it is there, and a patient untangling of the snarled 
threads of history will bring it to light. 

In searching out the foundations upon which to build 
the new sciences of anthropology and sociology, students 
are turning more and more to geography in its broader 
sense. The anthropologist finds that the development <tf 
civilized man from the savage state is inextricably bound 
up with the various types of physical environment in 
which successive generations have lived. The sociologist 
discovers that the conditions of human society to-day are 
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in pvt the result of racial characteristics due to past 
cnTinNimeDts, and in part /the result of present geographic 
oooditioiis. Oimate, the relation of land and sea, the pre- 
tence of mountains, the location of trade routes, and the 
suitability of a region for agriculture, mining, or manu- 
facturing are all potent factors in determining sociological 
cxisditions. Hie dependence of history upon geography 
is equally great. In recent years there has arisen the so- 
caUed ** bread and butter school ** of historians, who hold 
itml the deepest cause of historical events is the necessity of 
to subsist. The ambition of kings, the hatred of 
for race, the antagonisms of religion, may agitate the 
and cause the waves which seem to us so porten- 
i; but far down below all these there is the unending 
for bread. It is this primarily which makes men 
It manifests itself in the discontent of the poor 
peasants of Russia, in the disputes between labor and capi- 
tal in America, and in the bitter cry of the famine-stricken 
■ulBons of India and China against the foreigners who 
lo rob them of bread. An increasing supply of food 
made Egypt contented and prosperous during the 
last few decades. Scarcity of food, present or prospective, 
lor ita increasing population has brought Japan into con- 
ffici with Russia, and is bringing it face to face with the 
United States in California, where the Japanese coolie is 
aid to take the bread from the mouth of the native-bom 
American laborer. According to this view, geography is 
dearly the basis of history, for the productivity of a country 
depends upon geographic facts, especially upon climate. 
In saying that geography b the basis of the anthro- 
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pological sciences, it is not meant to imply that jJiysical 
processes explain all the qualities of man. Thqr do not 
explain life, or mind, or ideals. At present we can only 
confess that we do not understand what these are, or how 
we came to possess them. We can only ascribe their origin 
to the same great Intelligence which framed the material 
universe and gave it inmiutable laws. We know, however, 
that they are the greatest forces in the world, the motive 
power which moves mankind. In the past, men have sup- 
posed that the human race either progressed blindly, or 
was led onward by the direct interposition of some unseen 
divine power. Now, we begin to see that man's course 
has been guided by his physical surroundings, just as a 
railroad winds here and there at the conmiand of river, 
hill, or lake. To carry the analogy farther, the living mind 
of man, with its ideals, its love, and its pain, is the motive 
force to which is due the progress of human institutions; 
and history is the track along which man has advanced. 
Sometimes his course has been straight, sometimes devious, 
and at times it has doubled back on itself; but on the 
whole, it has led toward a dimly seen goal of uprightness, 
freedom, justice, and love. 

We have studied the energizing mind, and know some* 
thing of how it acts, though not of what it is. We have 
examined the human institutions of the home, the church, 
the state, and the social organization of industry; and 
our knowledge of them is large. The track, too, has been 
scrutinized minutely by historians; and we know its curves 
and grades, both up and down. One thing alone has been 
neglected: we have not looked at the country through 
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whiA we have paflsed. To-day we are beginning to study 
oar florroundiDgSy and to see that we have reached our 
pietent positioD because of certain geographic facts. His- 
torians have been slow to accept this view. When they 
found a piece of downgrade in the track, they looked at 
Ibe cars and the engine to find its cause. They have failed 
to see that the swift descent of the United States into a 
financial panic and the hard pull out of it may be due to 
the fact that the train is crossing a valley, and not to over- 
loading of the cars in the shape of over-production, or to 
poor couplings in the Bbape of a weak financial system, 
thou^ these may precipitate disaster. It may be, as we 
shall see, that panics are due to the rq^ular recurrence of 
periods of deficient rainfall, causing poor crops and fluctu- 
ating prices. If this is so, we must not only look to our 
couplings and our load; we must bridge the next valley, 
or cut and fill the road-bed so as to diminish the grades. 

Again, as we look at the past, we see the track of history 
double far back on itself at the time of the fall of Rome 
before barbarian invaders. At present we are facing a 
similar, albeit peaceful invasion on the part of the starving 
millions of China: the fear that our track may again turn 
back is before us. The relapse of Europe in the Dark Ages, 
as future chapters will show, was due apparently to a rapid / 
change of climate in Asia and probably all over the world, 
— a change which caused vast areas which were habitable 
at the time of Christ to become uninhabitable a few cen- 
turies later. The barbarian inhabitants were obliged to 
nugrate, and their migrations were the dominant fact in 
the hiatofy of the known world for centuries. We of to-day 
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shall do well to asoertain whether we too are not fadng the 
problem which faced the Romans. Parts of China have 
been growing drier and less habitable during recent centu- 
ries, and if the process continues, we are in danger of being 
overrun by hungry Chinese in search of bread. We cannot, 
perhaps, prevent their migration; but if we undentand the 
cause, we can profit by the lessons of the past and avoid 
the danger, as a railroad engineer avoids turning back by 
choosing a place where he can tunnel through the mountains 
to the broad uplands on the other side. 

The importance of climate and of changes of climate in 
history and the allied sciences has never be^i fully realized. 
It b climate which causes the Eskimo to differ so widely 
from the East Indian; it is climate which almost irresist^ 
ibly tempts the Arab to be a plunderer as well as a nomad, 
and allows the Italian to be an easy-going tiUer of the soil. 
And, if Percival Lowell is right, it is the dry clinmte of 
Mars which has caused the inhabitants of that planet to 
adopt ian advanced form of social oi^anization, where war 
is unknown, and each man must be keenly conscious of 
the interdependence of himself and the universal state. 

Four years of life in Asiatic Turkey and three years of 
travel in Central Asia have impressed upon me the impor- 
tance of the geographic basis in the study of the anthro- 
pological sciences. Hence this book. It is an attempt to 
describe Central Asia in such a way as to show the relation 
of geography to history and the related sciences, and to 
show the immense influence which changes of climate have 
exerted upon history. 

From the Caspian Sea on the west to Manchuria on the 
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Centnl Abia b largely a oountry of deserts. It is po- 
fiticaUj divided into the countries of Persia, Afghanistan, 
Baluchistan, northern India, Tibet, China, and Asiatic 
Btmsia It varies in devation from the low depression of 
Ae Caspian Sea and the small basin of Turfan, lying 
three handled feet bdow sea-lerel in the very heart of 
An, to the plateaus of Tian Shan, Tibet, and the Pamirs 
at an devation of from 10,000 to M,000 feet above the 
tea. Although nsoaOy tiie mountainous parts are com- 
paimtivdy rainy and are often wdl covered with vq;eta- 
lioii* tfie lowlands, which comprise most of the country, are 
inffnsfiy dry and almost absolutely desert The people are 
equally varied, the fierce Afghan being as different from 
the syoophant Persian, as is the tniculoit Mongol from 
tiw rnOd Chanto of Chinese Turkestan. Yet in spite of all 
tfaia, not only the physical features of the country, but the 
habits and diaracter of its inhabitants, possess a distinct 
miily; tcr all alike bear the impress of an arid climate. 

Ceotial Asia, more fully perhaps than any other part of 
die worid, exemplifies the great geographic type in which 
die topography, vegetation, animal life, and human dvili- 
aalioo have devdoped along the lines diaracteristic of 
ppoloDged aridity. We all know something of arid countries, 
eaqpiricaUy or from observation. We need, however, a 
More general concept, so that the term ** arid ** shall bring 
lo mind the essential features of a definite geographic type, 
just as the term ** bovine" brings to mind the spreading 
horns, large eyes, heavy body, doven hoofs, cud, and other 
CMential features of a definite zo5logic type. If once the 
geographic type is well understood in its highly devdoped 
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form in Central Asia, it will be easy to comprehend how 
similar conditions of climate in other parts of the world 
give rise to similar topographic features, and how the two 
combine to determine the distribution and nature of life 
of all forms. 

The rainfall of Central Asia is so small that the rivers 
fail to reach the sea. Hence the whole of a vast region, 
stretching three thousand miles east and west, and having 
an area nearly equal to that of the United States, is made 
up of enclosed basins, from which there is no outlet. Each 
consists essentially of a peripheral ring of higher land, — 
usually mountainous, but sometimes merely a broad, gentle 
arch, — within which a desert plain of gravel, sand, and 
clay, brought from the mountains by rivers, surrounds a 
salt lake, or the saline beds whence the waters of an ancient 
lake have evaporated. Where the peripheral ring of higher 
land is at all mountainous, it is flanked, and often half 
buried, by vast slopes of barren rock-waste — typical pied- 
mont deposits of gravel, washed out from the uplands by 
floods. Because of the aridity, vegetable life is scanty except 
along the courses of streams and in the rainy plateaus. Far 
less than a tenth of the country is permanently habitable: 
the rest is either absolute desert, or mitigated desert which 
supports vegetation part of the year, but is too dry among 
the plains, and too cold among the mountains, to allow 
permanent occupation. Hence the inhabitants must either 
live in irrigated oases along the rivers, or wander from 
place to place in search of pasture for their flocks. There 
are no manufacturing conmiunities, either large or small ; 
no conunercial centres except local bazaars ; and no con- 
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liiiiioiis agricultural population, such as that of the Bfis- 
sissippi Valley, dependent on rain for its water supply. 
Two main types of civilization prevail: the condition of 
nomadism with its independent mode of life, due to the scat- 
tered state of the sparse population, and the condition of 
intensive agriculture in irrigated oases with its centralized 
mode of life, due to the crowding together of population 
m communities whose size is directly proportional to that 
cf the streams. Because of the arid climate and the conse- 
quent physical diaracteristics of Central Asia, its types of 
cmUsatkm have been, are, and probably must continue 
to be fundamentally different from those of well-watered 
Rgions sudi as most of America and Europe. 

My acquaintance with Central Asia began in 1908, when 
I was appointed by the Carnegie Institution of Washington 
to assist Professor William M. Davis of Harvard Univer- 
tkj in the phjrsiographic work of an expedition to Rus- 
Mn Turicestan, under the lead of Mr. Raphael Pumpelly. 
I remained in Central Asia from May, 1908, to July, 1904, 
spending most of the time in Russian Turkestan. I crossed 
into Chinese Turkestan for a month, however, the first 
smnmer, and spent four months in eastern Persia during 
tlie winter. The results of the expedition are recorded in 
" Expkirations in Turkestan," a volume published by the 
Carnegie Institution. The following year I had the good 
iortnne to be invited by Mr. Robert L. Barrett to accom- 
pany him on an expedition to Chinese Turkestan. Arriving 
in India in February, 1905, we proceeded north to the Vale 
of Kashmir among the Himalayas, crossed them in May, 
■ad readied Chinese Turkestan in June. There we worked 
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together for two months, and then indepoKkitt 

expeditions, Mr. Barrett going east from Elhotan to China 
Proper, while I went east by another route to Lop-NoTi 
and then, turning north, arrived at Turfan in March, 19M, 
and reached home the following May via Siberia and 
Russia. 

The journey through Chinese Turkestan from India to 
Siberia forms the main theme of this book, but I shall de- 
vote a few chapters to other parts of Central Asia. TVs 
volume, like the majority of so-called ** geographical '' books, 
is a description of a journey; but, as I have already said, it 
b also an attempt to describe certain parts of Asia as illustia- 
tions of the great principles of geography. My oonoeptioii 
of that science, as stated above, is the one which has been 
spread abroad in the world at large, and especially in Amer- 
ica, during the last few years by the persistent labors of 
. Professor Davb. According to his definition, geogra{diy 
b primarily the study of the various natural divisions or 
provinces of the earth's surface as illustrations of the re- 
lations between the inorganic physical facts of the earth, 
air, and water on the one hand, and the organic facts of 
the v^etable, animal, and human world on the oth^. To 
illustrate: The investigation of the structure, origin, form, 
and climate of a lofty plateau and a neighboring arid plain 
is not geography, but geology, physiography, or meteorology. 
Neither can the study of the methods of plant growth and 
animal nutrition rightly be called geography, but botany 
or zoology. When, however, we consider the fact that be- 
cause of the elevation of the plateau its climate is such that 
grass grows abundantly in summer; while the plain, being 
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lower, has less rainfall^ and bean only a sparse growth of 
gn» in tbe early spring, we at once bring in the element 
^cf rdaium betwem the organic and the inorganic, and the 
alndy becomes geography. For the purposes of geography, it 
ii only necessaiy to understand enough of the plateau, the 
plain, and the grass to gain a dear conception of how the 
one ads on the other. If animals inhabit the country, they 
■nrt be such as can live on grass, or can prey on their grass- 
eating companions. Further, if the plain is wateriess in 
SHBimcr, and the plateau is deeply buried in snow in winter, 
die animals must perforce migrate, and a new geographic 
factor is introduced. When man enters the region, he finds 
it too dry in one part and too cold in another for agricul- 
tne. Hence he must live upon animals, either as a hunter, 
or, wben the population becomes a little denser and the wild 
ffwwBfc^U diminish in number, as a shepherd. In either case 
be most wander from place to place. Such a nomadic life 
indu c es certain habits as to cleanliness, eating, traveling, 
■leeping, working, resting, and the like. The habits in 
tnm derekip certain moral qualities, such as gluttony al- 
lemaling with abstemiousness, hardihood under physical 
difficulties, laziness, hospitality, and others. Thus the phy- 
«cb1 features of the region give rise to certain kinds of 
fg gt t a lion» which in turn determine the species and move- 
awBts of animals, and so cause man to adopt the nomadic 
Gfe. And man, because he happens to be a pastoral nomad, 
dercbps certain habits, physical, mental, and moral, 
which, taken together, constitute character. Geography, 
it eeems to me, cannot logically be content, as many geo- 
graphen would have it, with tbe mere description of physi- 
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cal features and of their influence on the distribution ci 
living species. It must deal with a given region, or natural 
province, as a whole; and must describe the entire assem- 
blage of organic forms which result from a specified group 
of inorganic controlling features. The description is not 
complete unless it includes the highest and most inter- 

/esting realm of geography, — the influence of physical 
environment, directly or through other forms of life, upcm 
the mental and moral condition of man. 

In accordance with this view of geography, I shall de- 
scribe some of the chief and most typical physical features 
of Central Asia, not for their own sake, but as a preparation 
for the study of their relation to life. Then I shall set forth 
certain events, conversations, and scenes which fell within 
my own experience, and shall show how they illustrate 
the influence of the physical environment already described 
upon the habits, thought, and character of the people. 
The descriptions centre in five basins located in northern 
India, western China, eastern Persia, and Asiatic Russia. 
The first basin, that of Kashmir, lies among the Himalaya 
mountains. Unlike the others, it has sufficient rainfall, so 
that it is not self-contained, but is drained by the Jhelum 
River, which flows out through a gorge in the surrounding 
mountains and reaches the sea. Hence the conditions of 
life are different from those of Central Asia in general, and 
resemble those of moister countries, such as Italy. The next 
three basins, those of Lop and Turfan in China, and Seyis- 
tan (Sistan, or Seistan) in Persia, are so arid that their 
rivers either dwindle to nothing in the desert, or end in 
shallow salt lakes. They closely resemble one another, and 
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iHien tlie ma a of one have been comprehended, 

but Utile need be added as to the othen. The last basin, 
ttie 80-ealled Armlo-Caspiaii depression, possesses many of 
ttie characteristics of its m< re arid neighbors, but its great 
wue and the absence of mountains to the north give it a 
fivenity of climate unknown to the others. I shall not con- 
rider it toLcepi in relation to the problem stated in the next 
pangraph. 

In the study of the five basins along the lines of the 
tiflinilion of geography given by Professor Davis, I dis- 
OPfe r e d a number of facts which lead to a new application 
of die geographic principle of cause and effect. In order 
Id undcntaiid the present condition, that is the geography, 
of Central Asia, we must look upon it not as the result of 
ttie long-continued action of fixed physical conditions, but 
HI tlie lesnh of changing conditions. During the recorded 
oecnpation of the country by man there appear to have 
been widespread changes of climate. It has long been sur- 
nieed by historians that certain parts of Asia have been 
imwing more arid, but the surmise has lacked scientific 
Donfinnation. Indeed, meteorological data seem to stand 
lirectly opposed to it, for they show that there is no evi- 
ienoe of any appreciable change since records have been 
kqil instrumentally • The oldest records, however, date back 
BUle more than a hundred years, and hence cannot be con« 
■dered as proving anything in regard to antiquity. The 
data which I obtained in Central Asia, on the other hand, 
p unfifm the surmise of the historians. There is strong rea- 
•on to believe that during the last two thousand years there 
has been a widespread anc pronounced tendency toward 
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aridity. In drier regions the extent of land aTailable for 
pasturage and cnttiYalion has been serionsfy curtailed; and 
the habitability of the coontry has decreased. In certaia 
moister districts among the mountains, on the other hand, 
the change has been beneficial: they ha^e become less damp 
and snowy, and hence more habitable. Moreover, in both 
the drier and the mcMster rq;ions the change of dimaie does 
not appear to have been aU in one direction. After a period 
of rapidly decreasing rainf aU and rising temperature during 
the early centuries of the Christian era, there is evidence ct 
a slight reversal, and ci a tendency toward more abundant 
rainfall and lower temperature during the Sfiddle Ages. 

In relatively dry regions increasing aridity is a dire ca- 
lamity, giving rise to famine and distress. These, in tiffn, 
are fruitful causes oi wars and migrations, whidi engender 
the fall of dynasties and empires, the rise of new nations, 
and the growth of new civilizations. If, on the contraiy, 
a country becomes steadily less arid, and the conditions 
of life improve, prosperity and contentment are the rule. 
There is less temptation to war, and men's attention b left 
more free for the gentler arts and sciences which make for 
higher civilization. ' 

The main outlines of the history of Central Asia agree 
with what would be expected from a knowledge of the 
\ changes of climate through which the countiy has passed. 
The favorable changes coincide with periods of prosperity 
and progress; the imfavorable with depression and depopu- 
lation. My own investigations show that the parallelism 
between climatic changes and history applies to an area 
extending at least three thousand miles, from Turkey on 
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the west to Chioa Proper on the east. Other evidence, which 
has not as yet been investigated in detail, indicates that 
the parallelism applies to all the historic lands of the Old 
World and possibly to the New. As we look back into the 
past, we are forced to the conclusion that whatever the 
Kolive power of histoiy may be, one of the chief factors 
m ddermining its course has been geography; and among 
gsographic forces, changes of climate have been the most 
patent for both good and bad. 

Id the last chapter of this book I shall consider this 
coodiisioD in its broader outlines as part of the philosophy 
of histofy. For the most ] rt, however, I shall confine my- 
self to a statement of the momena which have led to its 
•doplioo. Briefly restate , the fundamental idea of this 
lohmie is thai geography is the basis of history. The phy- 
acal features of the earth' i surface limit the oiganic inhab- 
ibats of a given rq^on to certain species of plants and 
isiiDals, including man, which live together in mutual de- 
poideDce. The work! is naturally divided into geographic 
pmrinces diaracterized by definite organic and inorganic 
fanns. Among primitive men the nature of the province 
^riiich a tribe happens to inhabit determines its mode of 
life, industries, and habits ; and these in turn give rise to 
Virious moral and mental traits, both good and bad. Thus 
ifSmit characteristics are acquired, and are passed on 
I7 inberitance or training to future generations. If it be 
piomi that the climate of any n^on has changed during 
I bloric times, it follows that the nature of the geographic 
i pt^tHriooes concerned must have been altered more or loss. 
Por eiample, among the human inhabitants of Central 



16 INTRODUCTION 

Asia widespread poverty, want* and depression have been 
substituted for comparative competence, prosperity, and 
contentment. Disorder, wars, and migrations have arisen. 
Race has been caused to mix with race under new physical 
conditions, which have given nse to new habits and char- 
acter. The impulse toward c ange and migrati(Hi received 
in the vast arid regions of Central Asia has spread outward, 
and involved all Europe thetx>nfusion of the Dark Ages. 
And more than this, the c ;es of climate whidi affected 
Central Asia were not confined to that region, apparently, 
but extended over a li irt of the inhabited eartL 

Everywhere they were the it potent of geographic influ- 
ences, working sometimes for progress and sometimes for 
destruction. Such in brief is the broad conclusion to which 
we are led by a study of Central Asia as an example of 
the influence of geography upon history. Before acoeptiqg 
it, it behooves us to examine with the closest scrutiny aO 
the evidence in relation to climatic changes whidi mMJ 
have been so momentous in the world's history. 
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CHAPTER I 

THE VALE OF KASHMIR 

** Who bM Dollwttd of tbe vak of CMhmoe, 
With it! roKt the br^tot that earth e?er ga?e. 
Its templet, and frottoe. and fountains as dear 
As the l o ffe 4%h ted cgFes that hung over their wa^?** 

TBOMASMOOUb 

» had expected to find Kashmir idyllic, a green sunny 
iiD of riyers, and surrounded by the grand sceneiy of 
yamj Himalayas. Imagination conjured up a smooth 
cf soft green turf covered with a network of winding 
I and riTers, dotted with shady orchards and bright 
jaidens of rare flowers. We expected to see groves of 
y cfaenar trees sheltering mossy thatched cottages, the 
s of a gay, happy people, with d eyes, daric hair, fair 
sldns, and handsome featui T picture included 
blue lakes, and a ring of c , g 

leavily forested on the lower slo th deep, e- 

gorges, where vine-covered ruins of ancient nples 
beside the cascades of laughing brooks tumbling down 
Kts of spray. Far above the forests of Himalayan pine 
if the deodar, with the almost naked central stalks of 
xies pointing stnught upward like brown Christmas 
les, we looked for the superb cold heights of the lofty 
ilayaa, where snow and winter reign eternally, 
ir picture was not wrong, but it presented only one, 
that the loveliest, of the many aspects of Kashmir. 
•oe&e was very different on the 18th of March, 1905, 
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when Mr. Barrett and I gained our first view of the famooi 
mountain-girt vale. As we stood on a snowy hill-top and 
looked out over the plain, nearly as large as the state of Con- 
necticut, a cold wind made us shiver. There was no sun- 
light, and no verdure; no forested mountains or prosperooi 
villages could be made out; the whole plain, far bdow us, 
was dull brown, save where it was broken by the sktjf 
streaks of rivers and the leaden expanse of Wular Lake. 
Ominous, low-lying clouds hid the sun, the sky, and tbe 
mountains; and the plain, snow-flecked on the edges, was 
as bare as an Illinois prairie in December. We turned tanj 
in disappointment, and began to descend toward the village 
of Baramula on the Jhelum River. 

As we came down the hillside to the lower slopes, from 
which the snow had disappeared, half a dozen natives spfiog 
up from the dead brown grass, where they had been squat- 
ting on their heels, each by himself. Evidently th^ had beea 
lying in wait; and now from all sides they converged upoo 
us with alarming eagerness. I thought of two oocasioiu 
when the pursuit of geographic knowledge had led to nij 
arrest as a spy in Turkey, and of the disagreeable enforced 
ride of two days under guard to the provincial capital tlie 
first time. I remembered a fierce Russian colonel who had 
tried to arrest me in Transcaspia, simply because, as tbe 
guest of a civilian official, I had dared to travel on a mili- 
tary railroad where foreigners are not allowed. I recalled 
the company of nondescript Afghan soldiers who had beea 
called out to prevent me from entering their country. Fo^ 
getting that we were under the British flag, I said to myseifi 
''There come the police. How have they found out » 
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oidj that we are geognfhen ? Do they think that we 
e oome to spy oat the land ? ** 

ieanwhile they had reached us. One brandished an 
aal-looking document suggesting a warrant; a second 
red a photograph; a third held a drawing like the plan 
& ship; and the others carried open letters. They all 
at their papers into our unwilling hands, and in the 
ken English now spoken by many natives of Kashmir, 
■led in rivalry: — 

Blaster! Masterl read this!" — ""This my boat; very 
t boat.** — *' Master, you looking my boat Twenty 
ee.** — ** I got best boat I am six men." — ^ Come, 
Iter, see my boat!" 

D spite of protests they escorted us to the village; helped 
thiough the mud, whidi was six inches deep; led us be- 
en the two-story houses of wood, covered with pyrami- 
tfaatched roofs green with grass; and brought us to the 
edioo of bouse*boats on the muddy river. We thought 
be jolting of the two-story, two-wheeled carts in which 
had been travding, and of what would await us at our 
nation, Srinagar, the capital of Kashmir, either a poor 
expensive hotd, or its alternative, a wet camp with no 
per servants. As speedily as dignity would allow, we 
ded to our captors, engaging Subhana Benares, the boat- 
I who claimed to be six men, together with his father, 
r brothers, a sister, two wives of some of the family, a 
lest house-boat with four small rooms roofed with reed- 
ting, a smaller kitchen-boat where the natives were to 
and cook, and a rowboat — for all of which, including 
pie and boats, we were to pay thirty-five rupees (eleven 
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doUara and twenty cents) per month. Other expenaeB wen 
correspondingly low, even though Subhana considered it 
necessary for his two ** Sahibs ** to have five or nx poundi 
of "soup-meat" a day and other articles in correspond 
ing amounts. There always seemed to be great quantitiei 
to ** throw away/' as Suhliana carefully phrased it» 
he carried things off to the crowded kitchen-boat. Nt 
theless, our seventeen days in a house-boat proved 
cal. They also, I regret to say, proved cold and 
fortable, because of the time of the year. 

We had come to Kashmir from Bombay. On leafing 
the railroad at Rawal Pindi in northern India, our phn 
was to cross the Himalaya mountains to the vidnitjr cf 
Lake Pangong, three hundred miles to the east, at the ei- 
treme western end of Tibet. There we proposed to turn 
to the north, and traverse the lofty western extension of 
the Tibetan plateau to the Kwen Lun mountains, a hun- 
dred miles away on its northern edge. If we could cross a 
favorably located pass over the mountains, a further march 
of seventy-five miles as the crow flies would bring us to the 
Chanto oasis of Khotan in Chinese Turkestan, where the 
most important part of our work would begin. We followed 
this plan as closely as the circumstances would permit, but 
the exigencies of travel, combined with the demands of 
geographic investigation, caused us to journey twice as far 
as the distances specified above. The main features of our 
route appear on the map at the end of this volume. Leaviqg 
Rawal Pindi March 13, 1905, we reached Srinagar Mardi 
SI, and remained there till April 4, when we started for 
Leh, the capital of Ladakh, where we arrived April 24. 
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I this date and May 15, Mr. Barrett remained in 
lie I visited Lake Pangong. Then, starting north 
le great plateau, we reached Sanju, on the border 
Iain of Chinese Turkestan, June 22, and Khotan 

part of the Himalayas which we crossed trends 
st and southeast in three parallel ranges. The 
* southwestern range rises from the warm, low 
f northern Lidia to an altitude of 15,000 feet in 
laces. Beyond it, toward the northeast, the basin 
mir, at an elevation of from 5000 to GOOO feet above 
interposes a smooth plain between the front range 
bi^er middle range. Still farther in the same 
1, the narrow valley of the Indus, which here flows 
orthwest, lies at an elevation of from 8000 to 18,000 
ween the middle range and the still more remote 
If main or Ladakh range on the southwestern bor- 
he great plateau of Tibet and Karakorum. 
der to reach Kashmir, we crossed the front range 
oly low pass, that of Abbotabad, 5000 feet above the 
I came up the Jhelum River in the ^ ekkas,'* shown 
19, two-wheeled native carts, drawn by one horse, 
our baggage in the lower story and sat in the upper, 
les cross-legged behind the taciturn, dark-skinned 
medan drivers, and sometimes beside them. Often 
I got out to walk with their horses, and to feed them 
eat sticky lumps of crude sugar with bits of cane 
t. We, too, walked much of the time, and acquired 
>petites for the remarkably delicious omelets and 
which some of the native cooks managed to pre- 
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pare at the '' dak bungalows ** where we spent the n^fats. 
We had not been able to find a satisfactory servant to act 
as interpreter, so we talked by signs much of the time, and 
found it surprisingly easy. 

Kashmir is an excellent example of a kind of warped 
basin found in many parts of the world. It is like an d- 
liptical tray, a hundred miles long from southeast to north- 
west and forty or fifty wide. The rim consists of the front 
and middle ranges of the Himalayas, which meige at either 
end. The slopes of individual mountains are very steep, 
but the rim as a whole is about two miles high and ten 
times as wide. During the course of ages, the bottom of 
the tray has been warped downward and the rim has been 
warped up. The Jhelum River has sometimes, perhaps, 
been checked by the rising rim; and the lower part of the 
tray has been converted into a lake. In general, however, 
the river has been able to cut its way across the gradually 
rising mountains just as a circular saw cuts its way into a 
piece of wood thrust against it. The result Is the deep gorge 
of the Jhelum, the peculiar course of which to the southwest 
of Kashmir appears on the map. The gorge is so narrow 
and impassable in its lower portion that the famous Murree 
road, the chief exit from Kashmir, is obliged to leave it and 
climb five thousand feet over a pass in order to reach Rawal 
Pindi, a few miles west of the point where the river emerges 
on the main plain of India. While the Jhelum has been 
cutting its gorge, the basin of Kashmir has been receiving 
vast deposits of gravel and silt, brought down by the niuner- 
ous swift streams from the mountains, and deposited on 
the flat basin floor to a depth of hundreds or thousands of 
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feet The a * ma be i on the 

tiga near the motintaiiiSy id .ve i * , which 
AowB, 9M we shall see, that t s be bject to 

great Taiiatiofis of dimate i far < Eint The 

iaer maleriab have been c 1 t< I the centre of the 
httiii, where tbej fonn a si looth ] free from pebbles, 
loyierlfle, easflj tilled, and itered bj canals from 

Ike eomiden mountain broi i id rivers. 

We are apt to think of ! ir as part of India, and 

Ihag to r e aa neoessarOj wa: As a matter of fact, it lies 
duty-fbur degrees north of equator, in the same lati- 
telle as the northern part South Carcdina. In altitude 
i fltends ofer 5000 feet above the sea. Consequently the 
dbwle m comparatively cool. From November to March, 
il ii so cold as to be not only bracing, but even rigorous. 
The spring and faD are mild delightful, and the sum- 
wr is warm. The great ai )Unt of water spread over the 
pUn for irrigation, and Hh summer storms on the moun- 
tains, make that season daj p, though but little rain falls 
OB the plain. The predpit tion of Kashmir itself, about 
tvcnty-five inches a year, mostly snow, is not much more 
thio half as much as that of the eastern and central parts 
of the United States. On the mountains the snowfall is 
Warier, and hence the rivers and canals of the smooth plain 
<fe always abundantly supplied with water for irrigation. 
IV temperate climate of the region, combined with the 
beautiful scenery, makes Kashmir a most attractive summer 
<^CMrt for the people of India, especially the English. 

Prom the dawn of history, Kashmir has been occupied by 
^ single race, Indo-Europeans, allied in blood and language 
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to the people of the pkins south of the Himalayas. The wall 
df mountains encircling the Vale has not only made invasion 
a rare occurrence, but has restricted external trade and 
migration. Hence the Kashmiris, as the inhabitants are 
called, have been left largely to work out their own destiny 
undisturbed by outside influences. Three religions have 
prevailed successively, — Buddhism, Brahmanism, and Mo- 
hammedanism; and each has doubtless had its appropriate 
effect. Nevertheless, according to Stein, the chief authority 
on the history of Kashmir, the character of the mass of the 
people seems to have changed but little since the Buddhist 
days, thirteen centuries ago, when the keen Chinese pil- 
grim, Hweu Tsiang, described the Kashmiris as 'Might and 
frivolous, and of a weak, pusillanimous disposition; hand- 
some in appearance, given to cunning, fond of learning, 
and well instructed." Apparently, the character of the 
Kashmiris of to-day is largely the result of modifications 
produced by physical environment upon the racial traits 
which the original settlers brought with them. 

Because of the difficulty of crossing the mountain passes, 
Kashmir has always been isolated; strangers have rarely 
visited the country; the natives have not often gone out 
Hence, as has been often said, the Kashmiri has become 
cowardly, exclusive, and suspicious. Until lately he has 
hated and feared the few foreigners whom he has seen, 
has suspected them of designing evil against himself, and, 
naturally, has tried to keep them out. The cowardice of 
the Kashmiri outside Kashmir is proverbial; and at home 
it is laughable. Several times in the street, when I met men 
and unexpectedly turned on them, or asked them questions. 
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how mildly, th^ started and trembled as though 
with a pistol; and this is said to be a common 
Mr. C. E. Biscoe, head of the lai^ schools 
of the Church Missionary Society, which even the natives 
gcocrally recognize as the best in Kashmir as to both educa- 
tioo and diaracter-building, introduced compulsory exer- 
CHe into the curriculum a few years ago. At first the boys» 
chiefly Brahmins, with a smaller number of Mohamme- 
dans, were abjectly afraid of the water, though they had 
Eied near it aD their lives. In order to make them learn 
to swim, it was actuaUy necessary to throw them into the 
cuiils. Now, however, they have learned to do fine work 
both in and on the water, and during the last great flood, 
wUch half submerged Srinagar, saved much property and 
•one lives. To be sure, they are still cowardly; but there 
bat begun to be a sdiool spirit, which makes them ashamed 
to Aow their fears. Similariy, in football, the boys at first 
no tway from one another; but now many of them stand 
up ploddly and run the risk of getting hurt, which shows 
tluU though isolation may have made the Kashmiris cow- 
tnOy, they have a certain amount of moral fibre capable 
of cultivation. 

Ezduriveness was carried so far in Kashmir in the Middle 
Ages that practically all foreigners were kept out, just as 
Im been the case more recently in Tibet, perhaps for simi- 
Isr physical reasons. Even to-day, in spite of the incorpora- 
tioQ of Kashmir in the British Empire, the old ideas prevail 
•0 far that no foreigner can remain in the Vale without a 
permit — renewed. I believe, annually; nor can a foreigner 
^j or build a house or own land. Natives, or the native 
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govemment, build to order. Tbat is one lettoo irty 1kiii9»- 
boats are so common; for in a boat» not only does the land- 
lord become one's servant, but one can move about flreety. 
/ To people who are on the outside and want to get in, the 
seclusion of Kashmir seems a bad quality; but it has at least 
one advantage. Drew relates how, on the Fir Panjal pas8» 
to the south of Kashmir, at an elevation of 1 1,409 feet, 
he "'found the ground and the snow for two or three miks' 
distance strewn with dead locusts [a pest on the plains to 
the south], which about the middle of May had been de* 
stroyed by the cold in an attempted invasion of Kashmir.*' 
The climate of Kashmir is comparable in some respecto 
to that of the northeastern part of the United States, al- 
though the sun is hotter because of the mtxte southeriy 
latitude; the summers are more trjring because the heat 
is more rarely interrupted by showers and cool stonns; 
and snow falls earlier in the autumn because of the great 
altitude, so that the crops are sometimes ruined by it. The 
second day of our stay in Kashmir (March 19) was waim 
and clear. Our boat was being towed slowly eastward up 
the river by the boys and girls of our native family, who 
trudged barefoot along the towpath at the rate of less than 
two miles an hour. A stroll on shore in the bright sun among 
thatched houses surrounded bv orchards, or beside broad 
pools, with glimpses of hunters shooting waterfowl with 
huge blunderbusses, and a clear view of the wonderful 
ellipse of snowy mountains encircling the plain made us 
realize that Kashmir can be idyllic. Most of our twenty- 
two days in the basin, however, were cold and raw, with 
several frosts and a little snow, so that we sympathised 
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with the natiTeB, who went about with ''gungris '' under their 
long, dirty, white cotton gowns. The ^'gungri'* resembles 
a laige flower-pot made inside a wicker basket, with a 
protective wicker handle, like the arches of a half dome. 
When filled with live coals it serves to warm the hands — 
or, oftener, the whole body — by being put under the loose 
outer robe of either man or woman and held over the 
■lomarh, whether the people are walking or sitting. It is 
fwmtially a lasy man's device; for no one can hold it and 
woik, and it reflects the habits of the Kashmiri, especially 
of the farmer, who in the snow and mud of winter has 
aolhing to do. 

The abundance of the water supply of Kashmir and 
the smoothness and softness of the fine soil of the plain 
liave led to the formation of an intricate network of deep, 
' alow-moving waterways, partly natural and partly artificial, 
(fiflkrult to ford but easy to navigate, and often overflowing. 
Hence, as Stein points out, the roads are very bad; and as 
outside traffic is laigely shut out by the mountains, beasts 
of burden are rare, wheeled vehicles are practically confined 
to the single new thoroughfare down the Jhelum, and traffic 
if carried on in boats, the loads being usually borne for 
abort distances on men's backs. Almost every village is 
laid to have its landing-place, either close at hand or a 
■life or two away; and in Srinagar the crowded river and 
the laiger canals are the main thoroughfares. 

Another effect of the abundant water and fine soil, to- 
gether with the hot summer sun, is great fertility. There- 
• fore food is plentiful and cheap. Rice is naturally the chief 
crop; and though other grains grow well, they are of second- 
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ary importance. The water-chestnut, shaped like a pair 
of stocky cow's horns and dredged from the bottoms of 
the streams; many kinds of greens and vq;etable8, of whidi 
great quantities are eaten; and fruit, especially apples 
and pears, are other profitable crops. Cheap food may be 
a blessing, but in Kashmir one is inclined to doubt it. It 
seems as though the ease with which a living can be made 
were the chief caase of the reputed idleness and lasines 
of the people; and laziness, aided, perhaps, by the oppo^ 
tunities for dishonesty afforded by the large amount of local 
trafiic and barter which the abundant waterways foster, 
may be responsible for much of the untrustworthinev 
which is said to be so prominent a trait of the Kashmiris. 
In this respect the latter are like the people of many parts 
of India; though they are not so lazy, perhaps by reason of 
the invigorating winter climate of their mountain home. 

Our own life during the two weeks which we spent in 
Srinagar in our house-boat was a direct response to the 
abundance of water, the smooth plain, the fertility of the soil, 
and the consequent cheapness of the necessaries of life. Ldke 
most travelers to Kashmir, we lived in a leisurely fashion. 
The snow on the passes delayed our start across the moun* 
tains, and the slowness of the people prevented haste of any 
sort. We were not eager to get away, for the houses of wood 
or brick, with their green grassy roofs, were most quaint; 
and the orientalism of the narrow, dirty streets and the busy 
life of the pleasanter canals were always of fresh interest 
We went sight-seeing in our own " shakari," or flat-bottomed 
boat, with three or four oarsmen. Brahmins squatted 
naked on frosty mornings while they bathed at the foot of 
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sps leading to lit kigh, top-heavy silvered 

mes; market-womeD passed d( i t canal with boat- 
ids of spinach and turnips fn ing gardens in 
e Dal Lake, mere rafts of kter ants ewn with a 
tie earth; merry children in twos or threes sang musically 
; the tops of their voices; and men clothed in dirty white 
aOced briskly along the embankments beside the canals, 
Bder the fine bur-covered chenar trees, just as old Hwen 
Iriang reports them to have done long ago. Except for 
le fast walking, — fast compared to that of India, — the 
eneral appearance was leisurely. The Kashmiris, as has 
een said, have a reputation for laziness; but when I watched 
Mm working, they seemed to show a good deal of energy 
Dd steadiness, though peiiiaps it was only to keep warm, 
iong the canal where we anchored, at least a dozen house- 
oats were being built for the accommodation of simuner 
bitors. All the timber was sawed into planks on the spot 
J hand. The men who worked the big saws, one at either 
nd, kept at work steadily, though the labor is tiresome, 
nd twice during ten minutes I noticed that when one of 

pair had to stop for something, his comrade went and 
elped some one else. 

Within the last few decades, a new factor has entered 
ito the geographic development of Kashmir — namely, 
le attraction exercised by its climate and scenery upon the 
iritish sojourners in India. The lesthetic element of love 
f sce n er y and the rational element of choosing a place 
sr a home for the sake of its favorable climate, though 
krictly geographic factors, exist only in highly civilized 
ommunities. Therefore, in the past they have been of 
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■mall importance; but as their significance is more and wan 
appreciated, it is probable that they will exert a growisg 
and even a preponderating influence upon thedistribntiaii 
of intelligent people in countries not Uessed in general with 
the invigorating climate of the cool temperate sone. To* 
day, for instance, India is governed from the small hill- 
station of Simla rather than from hot Calcutta; and retired 
Indian officers and civil servants who cannot retum to 
England are beginning to see in Kashmir a place whoe 
it is possible to settle permanently in spite of the restric- 
tions imposed by the native government. Already the great 
influx of summer visitors has caused a considerable number 
of Kashmiris to become servants or keepers of house^boats; 
a distinct impetus — not always beneficial, because it en- 
courages the use of cheaper, less durable djres — has been 
given to the highly developed native arts of rug-weaving, 
shawl-making, and embroidery; and the merchant dass» 
though always noted for their habit of fastening on a victim, 
have become more rapacious than ever. Indeed, the mer^ 
chants are the bane of the foreigner's life in Srinagar. 
They come in boats and on foot; in the guise of beggars 
and of princes; before sunrise, at noon, and at night; they 
dog one if he goes for a stroll; they sit on the bank and wait 
for hours to pounce upon the chance visitor. When we 
first tied up to the bank of the canal in Srinagar, Subhana, 
our factotum, suggestively laid by the door a little willow 
cane which might have served as a whip, and, in answer 
to our inquiries, remarked laconically, ''For merchant'* 
He evidently appreciated two national traits — the choleric 
temperament of the British officer from India and the 
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iapmfc a i t pa of the otherwise timorous S^hmiri 

mBpAmoL A typical specimen of the latter stood on the 
wnMj shore ooe day as I sat on deck in the rare sunshine, 
■ad. holding up a gaudy red felt, began: ^'See, master, 
ben nmmda pdt] very cheap. Master buy him cheap.*' 
No TCply from the traveler. 

'Only look, master. No buy; only look." A pause. 
*ToQ wanting oAer kind felt ? I bringing him, very best. 
8ffli no pcply. 

*I good man, master, h lest man. Read my letter 
(Inhfing ont a wdl-thnmbed bunch wheedled out of a score 
of foragnefs whom he had dieated). ** Only read, master. 
I not Eke oAer man. I good man.'* 

"No, put them up; I don't want your fdts," I answered 
atktft 

"I got boots, master," — trying a new tack. ''I am leather 
man. I new man. I no been here before, master." He had 
been diere an hour a day for three days, had tried to inters 
eepi ns as we went to make a call, and had shouted to us 
faom the bank as we rowed down the main canal. 

Long interval, broken only by such remarks as ** Very 
good,- -Cheap," "Only look." "Oh. master, look!" 

At last a new effort " What time you say I coming to- 
morrow morning ? Eight o'clock ? Very well. I bring- 
Wf many shoe." 

Half an hour of this sort of thing made me regret that 
die cane had been put away. 

The problem of transportation furnishes another illus- 
tution of the influence which the invasion of Europeans 
is having upon Kashmir. On leaving Srinagar 
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on our way to Iiadakh or Little Tibet, two hundred mikt 
eastward across the main range of the Himalayas, we firrt 
spoit a delightful spring day in floating slowly tai miks 
westward down the Jhdum, and in being towed still man 
slowly seven miles northward up the tributaiy Sind to Ae 
head of navigation at Gunderbal. There we dismissrd 
the house-boat; and then, for two short stages, shaggy little 
ponies, secured as a right from the villagers by means ol a 
pass from the British Resident at Srinagar, carried us eufe- 
ward up through the lovely sceneiy of the Sind TaDey— 
among spreading walnut trees (often used as hay8tadGi)t 
among mossy rocks, dashing brooks, and straw-tfaatdied 
houses. On April 6, at an elevation of about 7000 feet, 
we encountered snow too deep for horses, and were obliged 
for nine days to walk and have the loads carried by cooliei. 
When the first detachment of men was being procured at 
Gund, a great uproar in the muddy courtyard called ni 
out from our smoky, windowless room to the seccmd-stocy 
balcony, among the cows which had ambitiously mounted 
the broad flight of stone steps. In their usual fashion, Ae 
chief men of the village were delajring matters because snow 
was falling and the road might be bad. Our headman, a 
remarkably trustworthy and energetic Mohanunedan from 
Ladakh or Little Tibet, had knocked down one village 
official into the mud, and had beaten another with a sticL 
Nobody seemed resentful, and nobody stopped talking. 
Apparently, they looked upon violence as the logical result 
of their obstruct! veness; but not enjoying it, they speedily 
gathered the necessary band of thirty-five coolies. The 
latter did not want to go. Who would, if he had to cany a 
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i^r-povMl IcMi Offer roads where even the unloaded ** Sa- 
ib** grows weuy ? For six days the same band of coolies 
wigtd through the deep snow. The first day rain feU, 
id our pathway was full of slush. The coolies wore no- 
■Bg oo their feet except grass sandals, a pair of which 
ilj last a day or two. At the end of our day's journey we 
Dpped at one of the little ** 1 ^ws/' or rest-houses, 

■h bj the goyemment Th« i sat down by a fire in 
room full of pungrat dried their feet and 

ate their supper of bre j I set to work to repair 
landah, or to make new ones from the bundles of grass 
Ibcy had brought with them. The next day was 
; and the hot sun, reflectc from the fresh snow, burnt 
■r Ckxs in a way troublesome ei to the hardened coolies, 
ff ten o'clock the snow had b i to melt, and to thunder 
4d the narrow Tallcy-botton avalanches. More than 
see the omd began to run, t king that the snow was 
ihoiil Id ovcnHielm them. Foi y, no avalanche quite 

ttdbd OS, although toward n i tl roar was almost con- 
knmm as the snow plunged dc every side. The finest 

mlaocbes were those which c down little gullies in the 
tap mountain side, and at t bottom cascaded into the 
asm valley. The precipices, over which they feU in spray, 
tcre doe apparently to the steepening of the lower part of 
tke vaDcy sides by ancient glaciers which have now retired. 
Tlie third day, like the second, was clear and painfully 
May. As we were now above Sonamarg, where the valley 
im been much broadened by glacial erosion, all danger 
faoai avalanches was at an end. Nevertheless, we could see 
lad hear them on eveiy side; and long white streaks among 
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the pines showed where unusually large avalanches had 
swept away all the trees. It was colder now, for we wen 
at an elevation of over 8000 feet. As the snow was cby, 
the men swathed their feet and legs in crude ''putties,'' 
mere strips of woolen cloth, wound round and round and 
tied with strings. We spent the night in a so-called lesl- 
house, a mere shed, where no one could rest because ol 
the smoke. A tremendous wind swooping down the vaDqr 
woke us at two o'clock, and at three we were under way. 
In the clear light before sunrise we tramped through the 
cold blue shadows on the hard crust to the top of our fint 
great Himalayan pass, Zoji La, 11,300 feet above the sea. 

The men's wages, according to the official scale, were 
eight cents a day, except for especially hard fltretdie8» 
where they got ten. As nothing is ever paid for the return 
journey, four or five cents a day was all that they weie 
entitled to for the most exhausting labor; but the means 
of supporting life in Kashmir are so cheap that with this 
they were able not only to pay for their own food, chiefly 
bread and rice, but to support their families. In spite of 
their unwillingness to go, the men seemed cheerful in their 
stolid way, and chattered like magpies when they came in 
for the night. A present of a little tea all around made 
them quite jovial. 

The bearing of burdens by coolies is a necessity, if coth 
munication is to be kept up among the snowy mountains 
of Kashmir; but its influence is distinctly bad, encouraging 
brutality and violence on the part of employers, and engen- 
dering deceit, laziness, and selfishness in the men-of-burden. 
Our coolies engaged in r^ular fights for the lightest load, 
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and acNiie of the more clever ones oonstructed mock loads 
br wrmpping a rope or some other light, bulky thing in 
doth and staggering off with it. Nothing but government 
enmpnisinn ooukl make them do the work except for exor- 
hilaiil hire, although they are accustomed to cany their 
own kiads oo their backs. If the people should become 
man educated or more independent, they would refuse to 
ad as coolies, and some new means of transport would be 
Among the changes which will in time come to 
lir, the introduction of a new system of transportation 
the snowy mountains may perhaps be reckoned; 
far on the one hand, education is beginning to spread, 
tfKNi^ as yet it b limited largely to the cities, and on the 
other, the demand for coolie labor and the disinclination 
of the peopfe to perform it are increasing with the growing 
invasinn of Kashmir by English tourists and sportsmen. 

The old order b passing away in t)ie Vale of Kashmir, 
and h may not be long before the simple geographic con- 
JUkmm produced by the long and undisturbed residence 
of a ho m oge n eous race in the seclusion of their mountain- 
gbt basin will give place to the complexity arising from a 
mixtiire of races and the invasion of new habits and ideas. 
Smoe the opening of the new wagon-road down the Jhelum, 
wtpmal trade and intercourse of all kinds have received 
a powerful impetus; and when the projected electric rail- 
road from Srinagar to Rawal Pindi, run by power from 
the Jhdum, b completed, the isolation of Kashmir will 
be almost destroyed. Pronounced changes in trade, and 
b the distribution, habits, industries, and even character 
si the natifes, together with the development of a new 
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and comparatively permanent English element of popu- 
lation are likely to follow. 

From prophecies of the future to l^ends of the past 
is a far cry, but the two are closdy related. Bodi alib 
depend largely on climate. The eariiest descriptioQ of 
ICashmir is that of Hwen Tsiang, a pious Chinese priest 
of Buddhist faith, and a most keen observer. Being dn- 
turhed by the discrepancies in the holy Buddhist boob, 
he traveled far and wide in China in order to ooosutt 
the most reliable manuscripts, but found no satisfactioQ. 
Accordingly, he resolved on a pilgrimage to India, die 
home of Buddha, where he hoped to learn the tnith. 
After many difficulties, occasioned first by the law prohib- 
iting any Chinese from leaving their country and later bj 
the frightful deserts of western China, he reached India. 
There he remained some years, making a pilgrimage to 
all the holy places, much as certain Buddhists of high 
rank from Japan have recently done. On his return to 
China in 645 a. d. with many precious manuscripts, he 
wrote a lively account of his journey, full of miracles and 
wonders, but, nevertheless, very reliable. One of his stories 
relates the traditional history of Kashmir. According to this 
story, — which is repeated with fuller details by Kalhana, 
a native historian of the twelfth century, whose works have 
been translated by Stein, — Kashmir was long ago covered 
by a lake, in which lived the demon Jalodbhava (Watc^ 
born). The demon caused great distress to all neighboring 
nations by devastations, the nature of which is not stated. 
Finally Kasyapa, the father of all fountain-gods, heard of 
this from his son Nila, the king of the Kashmir fountain- 
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gods, and promised to punish the offender. He proceeded 
to the seat of Brahma to implore his aid and that of 
the other gods. His prayer being granted, the whole host 
of hearen took up their position on the lofty peaks about 
Kashmir, and ordered J'alodbhava to leave his watery 
home. This the demon^ who was invincible while in the 
water, refused to do. Vishnu thereupon called on his bro- 
ther, Balabhadra, to drain the lake by piercing the moun- 
tui with his weapon, the plowshare. When the lake had 
beeo me diy* Jalodbhava was attacked by Vishnu, and, 
affeer a fierce combat, slain with the god*s war-disc. 

Kasjrapa then settled the land of Kashmir, which had 
thus been produced, the gods as well as the fountain-spirits 
taking up their abodes in it, while the various goddesses 
adorned the land in the shape of rivers. At first men in- 
habited the land only during the six summer months, and 
withdrew to warmer regions each winter, leaving Kashmir 
during the coM season to the Pisacas, the vilest and most 
Balignant of Hindu demons. At length, however, after 
hnr jmgas or ages, the Brahman Caandradera learned cer- 
tun rites which freed the country from the Pisacas and from 
csoeHive ooM; and Kashmir became habitable throughout 
the year. Stein and Drew, two of the most careful writers 
on Kashmir, regard this tradition as founded not on his- 
loffioal fact, but on inference from the lake-like appear- 
snoe of the basin, and from the fact that during floods Lake 
Wular b subject to considerable fluctuations in size. It is 
possible that the legend of an ancient lake, drained by the 
plowshare of a god, might originate in this way, but there 
b nothing in the physical features of Kashmir to give rise 
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to the circumstantial Retails of the great cold of antiquity, 
the long prevalence of winter, the occupation of the coun- 
try by nomads at first during only half the year, and the 
later change to conditions adapted to agriculture. The cir- 
cumstantial character of the lq;end and the agreement of 
the detaib with physiographic facts in Kashmir and else- 
where, as will shortly appear, give ground for bdieving thst 
the story is founded on fact. 

Another lq;end, also quoted by Stein, rdates how, after 
the drying up of the lake, the site was occupied by a town 
called Candrapura. A certain holy man, coming to the 
town and being refused entertainment, cursed it, and f(ne- 
told its destruction by water. Later, a fountain-god, who 
visited the country in the guise of an old Brahman, asked 
and obtained permission to settle in the town, and thai out 
of gratitude revealed himself in his true form and warned 
the king of the prospective submersion of the city. The 
king and his people accordingly migrated a short distance 
westward and, under the god's direction, founded a new 
town. Then the god took up his residence in the lake, whidi 
soon overwhelmed the old city. The natives say that ruins, 
supposed to be those of this city, have been seen at the 
bottom of Lake Wular. 

Turning from legend to attested history, it appears that 
Kashmir, now and always, has suffered more or less from 
famine, due, not to drought, as in so many countries, but 
to floods, which drown the rice crop. In the time of King 
Avantivarman, a. d. 855-883, as Stein, on the authority 
of Kalahana, relates, Kashmir had long been suffering 
from peculiarly disastrous floods of this sort, and from 
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e general wal >1< o ition of the country. Many 

tempts had been made to n; I matters, and at last, to 
lote Stein, "Suyya, a man of conspicuous talents but 
w origin, offered to remedy t troubles. The operations 
Mnmenoed at Yaksadara, wl « large rocks, which had 
iDed down from the mounta lining th river-banks, 
Mtmcted the ^tasta (Jhelum). ... 1 a, the pre* 

St Dyaragul, b a spur projectu theri^ 

iree miles below the conui t nt of Bi aula 

Nge. Its rocky foot forms th irst rapid of ti rii Rafter 

leaves the Kashmir plain]. By removing the o ruct- 
ig rocks, the level of the river was lowered. T a stone 
am was constructed across the bed of the river, and the 
ilter thus blocked up completely for seven days. During 
lis time the river-bed was cleared at the bottom, and 
^ooe walls constructed to protect it against rocks which 
li^il roD down. The dam was then removed, and the river 
ofwed forth with increased rapidity through the cleared 
■stage. I must leave it to competent engineering opinion 
> decide to what extent and at which point of the Bara- 
mla gorge the operations so far described were practicable 
ith the technical skill of that age. What follows in Kal- 
ana*s account is so matter-of-fact, and so accurate in 
ipographical points, that a presumption is raised as to the 
irtvious statemoits, also resting, partially at least, on his- 
Kical facts.*' 

Yaksadara, the seat of the operations, lies directly oppo- 
Ele the mouth of a laige stream which, in the ten miles from 
ts aouroe near Gulmarg, descends seven thousand feet. It 
|ipean as though, at the time of Avantivarman, the large 
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f aD-delta deposited by this stream where it enters the nanow 
main valley had encroached upon the Jhelum and raised 
its levdy just as has happened at many other places lower 
down — for instance, at Uri, where the front of the bn 
was in later times cut off by the river. The process of cut- 
ting off the front of the Yaksadara fan, though b^un aiti- 
fidally under the direction of Suyya» probably continiied 
naturally during later centuries; for the level of the Wular 
Lake appears to have fallen steadily, as though the river were 
slowly deepening its channel by cutting away the fans and 
other material in the bottom of its valley, thus fonning t 
terrace. In proof of this fall of the lake-level. Stein dies 
certain villages which Kalhana, 1148 a. d., seems to indi- 
cate as having been actually reclaimed from the lake, and 
which Jonajara, circa 1450 a. d., still places on its veiy 
edge, although now they are three miles from its border. 
Similarly, Srivara, circa 1480 a. d., speaking of the neigb* 
boring villages stretching from Sudarkoth (Sadykoot) to 
Andarkoth (Andykoot), places them along the shore of the 
lake, although they are now from four to six miles away. 
Stein attributes the change in the relation of the villages 
to the lake to the building up of the delta of the Jhdum, 
where it enters Lake Wular. This cause, however, though 
doubtless operative, is inadequate to produce results so 
great, especially when it is considered that some of the 
marshy regions to the south of the lake away from the delta 
have also become drier. The chief cause is probably the 
lowering of the level of the lake by the deepening of the 
outlet channel — a process which appears to be still in 
operation, as may be inferred trom the ** winding but wdl- 



THE VALE OF KASHimt 41 

defined bed"* which the river has cut in recent times, and 
m evidcothr still deepening, from the outlet of the lake to 
ttie head of the gorge. 

Putting aside all unnecessary details, the following out- 
fine of events appears to fit the legends and facts related 
in the last few paragraphs. Long ago, in prehistoric times, 
ttie basin of Kashmir contained a lake much larger than 
that of to-day. The lake was partially drained by the deep- 
ening of the diannel at the head of the goi^ of Baramula, 
, it should be remembered, the river would encoun- 
only unconsolidated deposits. After this, or at this very 
time, the climate was so cold, or the winter snows were so 
abundant and lasted so long, that the country could be 
inhabited only in summer by nomads who migrated south- 
ward in winter. In time, however, the climate moder- 
ated, and Kashmir became the abode of a permanent and 
prosperous agricultural community. At the height of its 
pro sp e ri ty, a new difficulty appeared. By reason of the 
building up of the bottom of the gorge near Baramula, the 
lake began to expand again, and to overwhelm inhabited 
▼illages. &Iany attempts were made to remedy matters, 
and success was finally attained, after which the river itself 
was able to deepen its channel, instead of letting itself be 
diecked by the waste brought in by its tributaries. 

The sise of the legendary lake of the earliest traditions 
suggests at first thought that the water supply then was 
larger than at present. This is not necessarily so; the 
hke would be most likely to expand in a dry epoch. It 
is not a question of water supply, as in the case of salt 
kkes in enclosed basins, but simply of how the Jhelum 
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River came to be so checked that a small portion of its 
superabundant water was detained in a lake. At present 
Wular Lake is about twelve miles long north and aouth 
by about six east and west, and, according to Stein, has a 
maadmum depth of fifteen feet. It is surrounded on all 
sides by alluvial deposits, which have been built up in such 
a way as to leave at the base of the northern mountaini 
the faint hollow in which the lake lies. The formation of 
the broad dam, so to speak, which holds back the lake^ 
is due largely to the deposition of alluvial fans by the trib- 
utaries which come in from the north and south near 
the mouth of the Baramula gorge. In a moister epoch the 
forces of erosion would be less active upon the mountain 
slopes because of the thicker cover of vegetation; the 
streams, though large, would not be very heavily loaded 
with detritus, and the tendency would be to cut away the 
fans and similar deposits which had previously been laid 
down, and to drain the lake. On the advent of a drier 
epoch, on the other hand, the forces of erosion would be 
more active upon the mountain slopes, and the average sixe 
of the fragments carried away would be greater because ol 
the diminution in vegetation and in the number of roots 
which would hold the soil in place; the streams, especially 
the shorter, steeper tributaries, would be not only more 
heavily loaded, but also smaller; and the valley bottoms, 
with their comparatively gentle slopes, would become areas 
of deposition. Where the swifter tributaries joined the 
slower main stream, they would tend to build up fans which 
the main stream, also diminished in volume and bearing 
a greater load, might not be able to remove. Thus the fans 
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wooM fonn danu; and, paradoxical as it may seem, lakes 
would be fonned in drier epochs and drained in moister 
epochs. 

Prom a study of the moraines and terraces of the moun- 
tains and yaHejrs around Kashmir, it appears that during 
the so-called ** Glacial "* period this par^ of Asia underwent 
the same series of climatic changes as did Europe and 
America. There were at least five complete oscillations from 
the colder, moister climate of glacial epochs to the warmer, 
drier climate of into^ladal epochs like the present. This 
does not mean, however, that the whole country was shrouded 
io ice. The glaciers in the mountains expanded somewhat, 
but the chief diaracteristic of the colder epochs was the 
great abundance of moisture manifested especially in the 
hage sise and constancy of the riven. Hence the term 
"fluvial ''is more fitting than ''glacial,'* and I shall use it in 
icfcCTing to the period of great rivers and lakes which forms 
the Amitic equivalent of the period of enormous glaciers in 
Europe. As I have dsewhere considered the fluvial period 
of Asia in detail, it will suffice here to show how the physio- 
graphy of Kashmir confirms the legendary account of the 
c ountr y, and how the two are in complete harmony with the 
evidences of changes of climate which are found in other 
parts of Asia.^ As has been already said, many facts in west- 
ern and central Asia suggest that during the past two or three 



s For s foD difcuffioii of the fluvial period in Aiia, tee Espfer ofiofu tn 
▼ol. 1. Pablicatioo No. M of the Carnegie Institution of Waah- 
ISOS. Later tnTeatigation hailed me to believe that the five epocha 
dttcribod in that book and referred to above were really pojf-gladal stages 
MpnnBtiaf the pulsatory steps by whidi the last glacial dimate passed 
•viQr. SaBtf Bsorainei iacfioate what are probably synchronous post- 
ifbdsl slafH ia Europe sad North Amerioa. 
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thousand years the dimate of those regions has passed 
through four successive phases. Up to the first or second 
century of our era, it appears to have been distinctly colder 
and moister than at present. Then, for several hundred 
years, it grew rapidly warmer and drier, until in the fifth 
or sixth centuries the desert regions were even more arid 
than to-day. During the succeeding mediaeval epoch, the 
climate again became slightly cooler and moister; while 
during modem times, there is a general, though sli^^ 
tendency toward aridity. The earliest legend demands a 
large lake. Physiographic evidence shows that audi a 
lake was probably formed during the dry interfluvial epodi 
preceding or possibly synchronous with the occupati<m ol 
A Kashmir by man. 

Evidence as to the succeeding epoch is more definite and 
more completely harmonious. The legend points to a cold 
period, during which Kashmir was not habitable in winter, 
and during which the lake that occupied the plain was 
drained by the cutting of a deeper channel. Physiography, 
as we have seen in the discussion of the paradoxical origin 
of lakes, seems to show that if there were a lake laig^ than 
that of to-day, it must have been drained during one of the 
moist epochs of which the terraces furnish independent 
evidence. In Transcaspia, Persia, and Turkestan, other 
lines of research indicate that two thousand or more yean 
ago the water supply was decidedly larger than now, the 
country was colder, and the desert regions were more habit- 

• able. Putting together all these conclusions, there seems 
to be reason for believing that a fluvial epoch, culminating 

' somewhere in remote antiquity, had not yet wholly passed 
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awmy at the b^ginniiig of the Christian era, and was the 
time indicated in the legend when Kashmir was too cold to 
be inhabited, except in summer, by nomads. Even to-day 
the snowfall of Kashmir is so great that agriculture can- 
not be carried on at an elevation of much over 7000 feet; 
and on the plain itself, at an elevation of from 5000 to 6000 
feet, eariy snows sometimes cause disaster by destroying 
the rice crop. It would need but a slight increase in cold or 
in snowfall to render the whole country unfit for agriculture 
and habitable only for nomadic shepherds, who would drive 
their flocks southward in winter, away from the snow, to 
the warm, low plain beyond the mountains. Such we may 
reasonably believe to have been the condition of Kashmir 
before it appears in history near the opening of the Chris- 
tian era. 

By the sixth or seventh centuries of that era, as history ^ 
shows, Kashmir had acquired neariy its present prosperous 
character, and not long after was suffering from the filling / 
of the channd of the Jhdum with detritus from the moun- 
tains, and the consequent expansion of the lakes. Such pros- 
perity and such disaster would naturally result from a rela- 
tively dry or warm epoch like that which appears to have 
uccm red during the first six or eight centuries of the Chris- 
tian era. On the one hand, agriculture would be stimulated, 
and on the other, fans of boulders and gravel would be 
deposited in the river bed, causing the lake to rise, and 
perhaps to submerge villages. 

As to the possible succeeding medisval epoch of some- 
what lower temperature and greater rainfall, there is little 
to be said. The deepening of the channel of the Jhelum and 
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the slight lowering of the level of the Wular Lake are the 
results to be expected under such circumstances, as are 
also the famines, which Stein, on the authority of ITftHiftna, 
describes as taking place in the twelfth century because d 
prematurely early snowfalls. Similariy, the complete freez- 
ing over of the Jhelum, described by Kalhana in 1087- 
88 A. D., and the extreme isolation of TCAjahmir during the 
Middle Ages, would be natural if the wintexs were more 
severe and the passes more snowy than now. Altogedier, 
the history of Kashmir, as well as its present condition and 
future development, seems to depend up(m climate man 
than upon any other physical feature. Changes of climate 
appear to have caused a population of a few scattered no- 
mads to give place to a far denser population of tillers of the 
soil and artisans, whose mode of life and whose diarader 
are wholly difiFerent from those of wandering shepherds. 
And the present climate, in cooperation with other physi- 
cal features, exerts a strong influence upon the habits and 
character of the people, and upon the lines of development 
which must be pursued in the future under the changing 
conditions of English occupation. 
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difficult. Aside from Zoji La, the passes southwest of the 
Lidus rise to heights of 15,000 feet or more, and those to tte 
north, as we found later, are still higher. The easiest line 
of communication within Ladakh itself is along the Lidus, 
but this does not furnish an easy avenue of approach from 
without. Upstream to the southeast, a difficult caravan joiu^ 
ney of three months over the snow and barren gravel of 
Tibet separates Leh from Lhassa, the neit important centre 
of population in that direction. Downstream, where the 
Indus turns to the south and breaks through the middle and 
front ranges of the Himalayas, its canyon is so narrow and 
impassable that it has never been properly explored. Thus 
the isolation of Ladakh is even greater than that of Kashmir. 
As might be expected, there is a radical change when one 
passes from the moist, forested southwest base of the middle 
range, with its easy conditions of life, to the northeast nde, 
where most of the moisture from the Indian Ocean is shut 
out by the mountains, and life responds to a drier, stener, 
more bracing climate. The mountains are rocky and hue, 
naked of vegetation, save for a few scattered weeds and 
small bushes. Irrigation, the only possible meana 6t Mt 
ing crops, is far more difficult than in Kashmir. Pemmiil 
streams are rare, and the only land smooth enough lor cal- 
tivation consists of small patches of the extremdj sIXNij 
surface of fluvial fans and terraces. The uncouth dweller 
among the loftier Himalayas must work hard move tkn 
half the year in order to live, while his Kashmiri neiglibar 
^ across the mountains, whom he despises as lazy, oowaidly» 
and dishonest, can sit idly on his heels much of the timc^ 
and yet live comfortably. 
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o( * 4 ly I differences I t 

po sides of the mountains. T Kashmiri's food c i 

bieSy of rice, with some bret ai uiy ^ w 

be l^adakhi eats bread or pai d ur of i< or y, 
rith much butter, sour milk, I dr »ricots. TheS i- 

lifis wear ckithes of woven o < ely of wool; 

be Ladakhis, in a colder cl te with g tr( 

ced something warmer, whic i find in si i t ir 
lany flocks. Men, women, i I * r w 
rhich take the form of coats t and of circi 

apes, carefully arranged, wit) 1 1 w len. Again, in Kash- 
itr, the abundant precipitatic id coi t forests have 

■1 the people to build their h< largely of wood, with 

kping roofs to shed the rain; yond the mountains, on 
he other hand, the rarity of rain and consequently of 
imber has induced anotlier type of architecture — one or 
po stoiy houses of rough stones plastered with mud, and 
ofered with flat roofs of mud, supported on beams and 



At Bfatayan, the second village east of 2^ji La, a friendly 
Qlager invited me to dive down from the crust which cov- 
red eight or ten feet of snow into a one-story house like 
bal shown opposite page 48. We were still at an elevation 
f 10,500 feet, and had not wholly passed beyond the influ- 
nee of the abundant precipitation of the Kashmir side of 
be mountains. Although it was the 11th of April, the snow, 
fcn oo a level, was higher than the tops of the houses. 
Hiere it had been shoveled off the flat roofs, it formed 
i^ banks protecting them from wind, and making them 
be favorite sitting-room at that season, and even in winter; 
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for the sunshine is always warm in that dry, dondless di- 
mate. When the little black cows had been driven and 
pulled out of the way, I descended to an almost closed shed 
used for the two or three hardy sheep and goats, and was 
ushered, stooping, into a dark stable contaimng a little 
pony, shaggy like all the animals. Bending low once more, 
I climbed over a high sill, and was in the warm, ckMe, fam- 
ily living-room. Light and air came in through s hole in 
the roof a foot square, surmounted by a chinmey-pot a fcMil 
high, made of three stones set up to keep out the snow. 
A few bits of ragged cloth on the mud floor for sleeping 
purposes, a half-dozen metal utensils, and an iron pot full 
of Himalayan tea, kept warm over some embers of dried 
dung, comprised all the visible equipment for houadceep- 
ing. After my host had persuaded me to take s seat on the 
floor, a half-palsied old woman insisted upon twice ladling 
out for me a bowl of tea. It was surprisingly good in view 
of the fact that a poor grade of leaves had been steeped 
half an hour or more with milk, butter, salt, and soda. In 
richer houses I was often served with tea which had been 
improved by being churned violently in a slender, greasy 
black chum, twenty inches long by four in diameter, in 
order to mix the rancid butter well into the compound 
before it was poured into the drinking-bowls. 

As we sipped our tea, my host said that because of the 
unusually stormy winter, the snow, which was then nearly 
twelve feet deep, would not melt till June, two weeks later 
than the regular time. He went on to say that the earthy 
which we had seen scattered over many acres of the deep 
snow, had been dug up in the fall, stored in the stables and 
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aD winl 1 been spread over the fields 

a hastcQ the mdting of the 9w. 

A H hong h our fricodly cotei b imiris, who, 

rilh their neighbon, had be i it pi the moun- 

lins Gtty years before by the >vemi t 3rder to keep 
be road to fadakh open in ^ ; 7 adopted the 
ftbits peculiar to their Dew ei ironi nt. Iti have been 
■Mginafioo on my part, bu it seei d as if, under the y 
idnenee of the more bradn dim steadier work, and 
iraaler necessity for forethov demanded by the harder 
MKJitions of their new life, people of Matayan had 
ceoBse franker, more hospiti d less suspicious than 

hebt relatives in Kashmir. 

Ifatayan lies in the upper t of the valley of the Dras 
tivcr, in the midst of magnii t scenery. The 

ottom of the valley is bros I 1 flat and easy to trav- 
lae, while the sides rise preci tously 500 or 1000 feet 
» a shoulder above which after peak rises white 

ad i^eaming to a height ol 17,000 or 18,000 feet. When 
le passed that way, everything was white except where the 
mam had slid in avalanches from some dark precipice of 
raked rock. No trees broke the pure expanse; the villages 
ad the fidds where earth had been scattered were but 
Bsignificant spots in a vast worid of snow. Even at a dis- 
moe of a few hundred yards, the trail that we were to fol- 
low was lost in the univenal snow, which sparkled and 
eorchfd our faces in the sun, or lay cold and quiet in 
he blue shadows. Once some specks appeared far ahead, 
rhich, when we met them, proved to be three stooping boys, 
anyiog on their backs huge loads of asafoetida cut in the 



n THE FULSB OF ASTA 

fall and dried for the sheep and goats. Long ago» a Tan- 
ished glacier ground its way slowly down from the moun- 
tains, cutting off projecting spurs, smoothing and broaden- 
ing the valley-floor, steepening the walls, and changing the 
valley from a gorge with a V-shaped cross-section to a ^i- 
cal glacial trough, U-shaped, with well-mariced shoulders at 
the top of the U. 

A few miles farther downstream, at the point where the 
old glacier came to an end, the trough changed suddenly 
to a gorge, and we found that our U became a V. The road 
ceased to follow the broad valley-floor near the river, for 
there was no room beside the water. The stream flowed be- 
tween the steep cliffs of narrow terraces of gravel, Eke those 
of Kashmir, which filled the bottom of the V. Along these 
we made our way, finding the path level and easy except 
where it crossed the narrow gullies of frequent tributary 
torrents. At Karbu we found the terraces pitted with numer- 
ous tunnels, dug for gold which is contained in the gravd. 
There we met an English engineer prospecting for a mining 
company. He was disgusted with the meagre quantity of 
gold; it was not worth looking at, he said. He had found 
just one thing that interested him — a fragment of good gold 
ore said to have come from a mine near Lhassa owned by 
Buddhist lamas. The engineer was going home to tell his 
company that Tibet was the place to hunt for gold. 

The terraces furnish not only the one source of mineral 
wealth in this poor region, hut the only level land avail- 
able for agriculture. Though they are extremely narrow 
and rocky, fields and hamlets are located upon them wher- 
ever water is available for irrigation. The difficulty expe- 
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lieDoed in bringing water to the places where it is wanted 
is eoormous. At Hardus, for instance, on the Dras River 
near the mouth of the Sum, we saw that a mountain stream 
had been diverted into a little canal and carried along the 
predpitoiis side of the valley for three or four miles at a 
kagfai of over a thousand feet above the river. Far below, 
ia some characteristically rocky fields, irrigated from an- 
other canal, women with baskets slung on their backs were 
kboffioaaly gathering the stones which had worked up dur- 
^gthe winter. 

The glacial features of the upper part of the valley and 
the tenaoea of the middle both appear to owe their origin 
b the great aeries of climatic changes of which we have al- 
lendj foond evidence in Kashmir. It is difficult to assign 
sny dale to the later changes on the basis of local evidence. 
The general freedom of the fronts of the glaciers among the 
lahj moontains from lai^ amounts of detritus and the 
wit hdra w a l of some of them from their moraines show that 
the glaciers are on the whole diminishing in size; this sug- 
diat the climate is becoming warmer or drier. Work- 
u however, mentions the case of one glacier which has 
ttly advanced, though the advance may be only tem- 
porary. He also mentions finding large trees lying dead at 
a height greater than that where even stunted trees now 
grow. Probably the trees are relics of the dry epoch dur- 
ing the first half of the Christian era, but this has not been 
proved. West of the pass of Fotu La, I later saw, at an ele- 
Tatioo of 1^,400 feet, the ruins of a village which was said to 
have been abandoned a few years ago because its springs 
dried op — another suggestion of change of climate. The 
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reported cause of the abandcmment of other villages in the 
same vicinity is that the streams have undermined and 
largely removed the terraces on which the fidds were 
located. 

At Kuigil, where the Sum River joins theDras, we readied 
the first large village of Ladakh. Tibet seemed very near. 
In fact, we were already in Little Tibet, and our men al* 
ways spoke of this, their own country, as Tibet, while they 
called Tibet itself, Lhassa. Thus far, the people whom we 
had met had been Mohammedans like our servants, but 
now we began to meet Buddhists with greasy pig-tails and 
big turquoise-studded earrings. When I met the first of 
them, I suddenly remembered a book on Tiadakh whidi I 
had read years ago, and I saw again the mental pictures 
of Buddhist sculptures, monasteries, and prayer wheels that 
I had formed as a boy. Nor were they far wrong. 

We had left the abundant snow of the Kashmir region, 
and were in a region of slight precipitation. Although Kur- 
gil lies at an elevation of 9000 feet, the snow had almost 
disappeared on April 17th, and the field where I watched a 
primitive game of native polo that afternoon was almost diy. 
Not one part in a hundred of this rugged country can be 
cultivated. As one looks abroad, nothing can be seen but 
jagged white peaks and deep, narrow gorges of naked rock, 
dull and slate-colored most often, but sometimes of the pale 
gray of granite, or tinged with red, brown, and purple. 

From the appearance of the map, we had supposed that 
our road from Kurgil would follow the Dras River ten miles 
farther to the northeast to its junction with the Indus, and 
then would go southeast up that stream to Leh. As a mat- 
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BT of tmdt, the ^ m b i ri b here take the f onn of 
MRow gQigei» whidi can be t only with the greatest 

EficuHj. Heoce at Kuigil tb y turns to the southeast^ 
cmTUig the kiger vaUeys, an * forty miles lies almost 
mnSki to the Indus, keepii: or twelve miles away» 

ibove the heads of the short bu y goiges» and crossing 
MFo easy passes over 13,000 fe< b' i. Apparently, the deep, 
mmm diaraeter of the lower n the Dras, Indus, 

■d other rivers indicates tha t H Uayan region, as a 
ihole» has been recently uplif such a way as to accel- 

■ale the main river and cau it to carve a deep canyon. 
Stainially the tributaries have followed suit, much to our 
■eoovenieoce, and have conipi t lower parts of their 
vaUeys into nanow gorges, all process of deepen- 

^g has not yet had time to i h t upper parts. Thus 
the warping of the earth's cms i t phase of the up- 

iflmg of the Himalayas, thouj they toe place long before 
he earliest recorded human occu the country, have 

■d a very reoognixabie eflFect on man. The process has 
ml only raised the upper Indv ley to a greater elevation 
lad intensified its Alpine duir it has increased the 

iobtioo of the country. It hai nu t main passes higher, 
■Ofe snowy, and more diffic cr s; and has obliged 

Tfety traveler to l4fcdakh to t two minor passes, 

aslead of going down the Dras and up the Indus. The Dras 
Kiver is typical of Ladakh. The Indus and most of its 
fibiilaries have three distin< ; parts like the Dras, — at 
he head a broad, glacial vail y, >th and easy to trav- 
aae, but cold and almost uii la le; in the middle a 
valley, rendered habitable its lower altitude and 
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by the terraces which occupy the bottom; and at the lower 
end a deep, impassable gorge. Sometimes there is no rela- 
tively habitable middle part of a valley; and a U-shaped 
glacial trough gives place abruptly to a V-shaped canyon. 
Nevertheless, the threefold division and its appropriate 
response in the habits of organic beings give the essential 
features of the geography of Ladakh. 

Arid, inhospitable, and rugged as T«adakh may be» its 
clear air, bracing climate, and splendid scenery make tim 
traveler long to return to it. The stony villages and ugly 
people have a peculiar charm. After leaving the Moham- 
medan villages in the vicinity of 2k>]i La and Kuigil,we 
had our first glimpse of the genuine Buddhist Iiadakh 
at the hamlet of Maulbeck. A winding climb of seveial 
hundred feet up a massive tooth of limestone brought m 
to a lamasery, two whitewashed buildings with bands of 
red around the top, prominent landmarks, perched on a 
lofty pinnacle above the broadened upper part of a bleak 
open valley, surrounded by snowy mountains. Two of the 
lamas, or monks, clothed in the regulation gowns, caps, and 
boots, all of purplish red, received us. One, a young man 
of twenty, led us into the dark room which served as a 
temple. The other, the head lama, a little, beardless old 
man, with a most bland and innocent expression, showed us 
his own small room, which appeared to be the real sanc- 
tuary. Our guide from the village, a young man wearing a 
greasy pig-tail and a long gray gown of wool, prostrated 
himself on his knees before the door, and touched his fore- 
head to the ground repeatedly. We were not invited to 
enter. As we gazed in through the door, the room appeared 
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to be a curiot . iant masks, gaudy bannen, and 

eolorod streamen bearing printed prayers hung from the 
walk and ceiling; a row of si ^es contained the holy 
Buddhist books, oblong pa of long, now leaves 

wra fip ed in cloth or leathc *; shini brass bowls 

ftiD of water stood on boxes the )r; ai long them 
a huge salver of oil, said to be re i d once a year, 
bore OD its surface an ever-l ni The room was 

regarded with distinctly mo (e ^ ration than any of the 
kolT places whidi I later s r other, laiger hunaseries. 



and the little lama's revere attitude made us honor it. 
When I asked the use of a i, drum-like object hung 
vcrtically from the ceiling, tl smiled like a pleased 

dald. Seating himself befi took a sickle-shaped 

dnmalddL in his left hand a a cymbal in his right, and 
JBost r a te d the call to praye 1 childlike simplicity of 
Hie two inmates, especially t man, impressed me 

greatly, as did also the dea of the monastery. The 

odier two or three lamas, oi of lom we had met trudg- 
ing down the valley, were ai ly on the tours of bagging by 
which the institution is partly supported. 

Later, I visited other lamaseries, including Himis, the 
krgeslv but the impression was by no means so pleasant. 
The walls and ceilings of the sacred rooms were crowded 
with inartistic and sometimes vulgar paintings; countless 
of Buddha and of saints stood in rows with offer- 
set before them in the shape of little round bowls of 
oil supporting burning wicks, or of conventional flowers 
•ad symbolic forms modeed in dough; and the open 
in the middle of the room were filled sometimes with 
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dusty benches, mere planks six indies above the groond, 
on which the lamas sit to read the holy bodes. In general 
there was an appearance of dust and untidiness. Some of 
the lamas seemed to be men of ability, and all were friendly, 
but the majority appeared coarse, lazy, avaricious, and 
sensual. In spite of previous reading as to the lesemUanoe 
between Buddhism and the Roman Catholic form oi Chris- 
tianity as it b seen in the less enlightened countries of 
Europe, I was surprised at the closeness of that resem- 
blance. It appeared not only in the monastic syaXeau wdl 
known to be almost identical, but in the t(ma of wcwshq), 
'the lights, the images and pictures, the intricate ritual, the 
absolute dependence of the people upon the priests, the reli- 
ance of the latter upon spectacular effects, and the faith of 
all in charms and set forms of prayers. 

It is difficult to say whether the Ladakhi is superstitioai 
because of his religion, or whether his religion is supersti- 
tious because of something in his environment. Certain 
it is that few people are more superstitious, or make their 
superstition more evident in their religion. In addition to 
the frequent lamaseries, we found in almost every village 
scores of "chortans," pagodarshaped structures of mud 
and stones, erected partly as receptacles for the ashes of 
the dead, and partly as works of religious merit. The 
approaches to villages were marked by ^'manis,*' whidi 
the Buddhist religiously passes on tlie left, so that his right 
hand may always be toward them. They were long heaps 
of rubble, shaped like sheds, with a width of twenty feet, a 
height of five or six, and a length of from fifty to a thou- 
sand. Each " mani " was covered with hundreds <rf flat 
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• fif^ or ten inches in diameter* on every one of 
which the lamas» '^for value received/' had inscribed the 
VBivenal pfaycr, ''Om nu li padme hum/' often intcr- 
{■cted as ^Oh, the jewd of the lotus/' The number of 
l e p c lili ons of this prayer dc aes the amount of credit 

vUcfa the wordiiper of Bi lays up for himself in 

heaven. In the lamaseries I s write it on pieces of 

paper* whidi are put in he l( oden cylinders about a 

loot Hfjti and eij^t inches in diameter. The cylinders are 
•et op in long rows on the outside of a building at a height 
of three or four feet above the ground* and are mounted so 
thai they revolve easily on vertical axes. Visitors to the 
kmaaeiies as wdl as the lamas themselves take occasion 
la walk past the rows of cylinders and to strike each one 
with the right hand in sudi a way as to cause it to revolve. 
Each revolution gives the worshiper as much credit as if 
he had himself said* '^Om man! padme hum." The lamas 
often carry little hand cylind s full of prayers* which they 
awing Rxnid and round instiad of telling their beads. 

Every hoose has its pfaver>inscribed streamers of cloth 
fluttering from poles on the roof, to keep off demons; and 
every man* woman, and chil said to wear a charm for 
the same purpose. Streamers are used to cure all varieties 
of trouble. At Ldi we were shown one set up on a pole 
a few OMMiths before to prevent the demon of the cattle 
plugne from killing the yaks and oxen. The people con- 
fnsed their regret that it had proved a much less effective 
pieventive than had the drastic measures employed in cer- 
tain valleys where all ingress and egress* whether of man 
or hijist, had been strictly forbidden. 
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The intensity of .the Ladakh's superstition may periupi 
be connected with the impenetrability of his great moon* 
tains, fit homes for miUions of demons, and with the sudden- 
ness of the disasters which overtake him. On a dear dsf, 
a storm may gather on one of the snowy passes and in in 
hour or two overwhelm a whole caravan. Under the infli* 
ence of a mild drizzle or of a bit of melting snow, the sofl 
may be loosened so that avalanches of rock suddenly sweep 
down the steep mountain sides to block the roads, kS 
travelers, and bury villages. At other times, as hi4>peQed 
at Jjeh a few years ago, a flood of accumulated anow-walcr 
may burst out of an apparently dry valley, and destroy 
houses, fields, and villages. When he sees so many eri- 
dences of what he supposes to be the activity of demons, 
small wonder that the Ladakhi becomes nervous, and thinb 
it wise to save his crops from drought and frost by hiring a 
red lama to sit beside his field while it is being sown, and 
read all day from a leaf of the holy book. And it is equally 
wise to keep demons out of the house by smearing the lintds, 
doorposts, and comers with blood or red paint, a custom 
curiously suggestive of that of the ancient Isradites. 

In spite of his fears, the Ladakhi is famous for his good 
humor, partly, perhaps, because of the clearness and invigo- 
rating quality of the mountain air, which undeniably tends 
to put the traveler in high spirits. I had an illustration of 
the good temper of the Ladakhis during a two weda' 
trip from Leh to Lake Pangong, sixty miles to the east, on 
the border of Tibet. On the way it was necessary to use 
coolies in crossing the pass of Chang La, 18,400 feet high, 
over the most remote and lofty of the three ranges of the 
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village on tlie southwest si^ of 
"hmihadar,^ or headman, 
ht ready to stait at two in t 
mdi the pass before the 
hst Bfay son, and so get over 
■ine o*doGk, when I went 
hme been done, at about e 
ihe roonit headed by the lum 
had, they said in Ladakhi, n 
dsn aerrant from Leh, interpn 
fa over to-morrow was impossible. All the men in the vil- 
bge were willing to go, but they were not ready. Would I 
aol take two days to go over ? — putting their hands to- 
gether, and bending low in supplication. Their shoes were 
had. and must be mended, and they must get new strips of 
cklh in which to wrap their legs. Here they all showed 
their ragged garments and foot-gear. Would I not delay 
the start till daybreak to-nxHTOw ? — bending again in sup- 
piaeation. They did not want | . Five men would go for 
the wages of one. The res ^ that we took two days 
lor the pass. If the breathl climb and labored descent 
throogh the snow made the coolies as weary as it did me, 
their supplication is not to be wondered at. When they 
tamed back, Ibrahim, by a mistake, afterward rectified, 
paid them only twelve cents apiece instead of twenty-twa 
Tliey aooepled it without complaint, and said, ''Ju! ju!*' 
the usual Ladakhi greeting, as if most grateful. 

On returning across the pass. May IS, my six young 
f^^AmltUl coolies were even more cheerful, and acted as col- 
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lege boys might in America. Going up the pass they sang a 
little, but a temperature of eight degrees Fahrenheit at haK 
past six in the morning, and a steep ascent fhiough snow, 
made it necessary to attend strictly to business. Coming 
down, however, they sang vigorously and musically for 
hours, sometimes all together, and sometimes one almie^ the 
others joining in the chorus. From the laughter and gestures 
it appeared that they often inserted sentiments about out 
another. In the intervals of singing they cncked jokes, 
and did ** stunts ** in the way of running down steep places 
with their loads, conduct utterly different from thai of the 
sober professional coolies whom we had employed a montii 
before in Kashmir. 

Another incident illustrating Ladakhi character oocuned 
one noon when we reached the village of Ibrahim's parents- 
in-law. Nothing would do but that I must go in and have 
a cup of tea. So in I went, by a devious way, through the 
stable and up some stone stairs to the second story and the 
large living-room, low and smoky. Sooty cobwebs hung 
in festoons from the shining black rafters of the flat roof, 
smoke-blackened heads of barley were tied as ornaments, 
or as votive offerings, about the capitals of the wooden pil- 
lars, and two long shelves supported a row of black pots and 
pewter plates. The glory of the house was the mud oven 
about two feet high, with several openings for pots. Its sides 
were neatly adorned with clay bas-reliefs of flowers. The 
chief defect was the absence of an effective chimnev. An 
entire goat-skin, open only at the neck, served as a bellows. 
I was given the seat of honor on the floor in a comer, where 
a little mattress, hard, thin, and square, was placed for my 
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ssefit. I care it to an uncomfor place 

Bar the smoking stove. I did not enjoy the * the 

nefl of cooking fat, but my was < to single 

naU hole in the wall, througl i ( of wind 

xaaionalty thinned the smo u ''Ti *' c I 

o«r, stirred into a paste with H d 

laty of mdted butter, was ced "e i d is 

Aofwed bj a bowl of salt t I, and 

led eggs, the latter most unsi ory in appearance, but not 
■appetising. The visit seemed to give real pleasure to 
le hoosdioid. Whenever I looked at the wrinkled little 
lodicr-in-iaw, she made a half curtsey, jeiked her hand 
» her forehead, and smilingly said, ''Ju!** In spite of 
eiog a Mohammedan, the on one in the village, she was 
Bveiled, and went about freely among the men like the 
Indbtst women. 

The pontion of women am< I Ladakhb, as among 
le Tibetans, of whom, it will n umbered, they are a 
raach, is peculiar because o t it of polyandry. 

his custom, like the prevak e of i^ a, as sev- 

al writers have pointed out, ly d chiefly to 

te Bmited amount of land a^ lable for cultivation, and 
» the consequent necessity of restricting population. If 
FO brothers from a family of three have a single wife, and 
the other becomes a lama, the entire family heritage of 
Ms can be kept undivided, and a single house will serve 
r the whole family. But the question at once arises, 
liai becomes of the daughters for whom there can be no 
■hands under such a system ? There do not seem to be 
ij. For some unexplained reason, giris appear to be less 
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Bumerous than boys, as I was told by Dr. Siawe, ao Eng* 
lish physician, who has lived for years in Leh as a mis- 
sionary. He knew of no cause, such as female infanticidi^ 
which could account for the anomaly. 
j. Geographically, the institution of polyandry is mMMt ia- 
yfteresting as a unique response to straitened physical oob* 
I ditions. In Ladakh the means of supporting life are scantyi 
and there is no opportunity to increase the amount of cul- 
tivated land, or the number of flocks. In most such lands 
the population increases until the pinch oi want b feit, 
whereupon emigration ensues. In T>adakh the growth of 
population has been limited by the two peculiar institu- 
tionsf of polyandry and monastidsm. Hence in a region 
where we should expect frequent movement of part of ths 
inhabitants, there is the opposite condition of great fix- 
ity. Objectionable as both polyandry and monastidsm 
are to modem western ideas, some method of limiting 
population seems to be a necessity in a land where oppor* 
tunities are so restricted, and migration to unoccupied 
lands is so difficult. In Baltistan, just west of Ladaklv 
where physical conditions are similar, these institutions 
were overthrown some centuries ago by the introduction 
of Mohammedanism. Hence the people are constantly 
becoming too numerous, and the poorer ones are com- 
pelled to migrate to the most unproductive, and therefore 
heretofore unoccupied, comers of the regions round about 
them. 

The dress and houses of the Ladakhis, their manner of 
life, and their more obvious habits have l^n often de- 
scribed. The connection of all these things with physical 
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cnTiroiiincnt is generally easy to trace. Perhaps the most 
noteworthy fact in regard to the people is that their char- 
acteristic traits of comparative honesty* courage in spite 
of sopentition» industry, intense love of home, and cheer- 
fbfaiesB under difficulty, are those which, all over the world, 
seem to make mountaineers, of whatever race, better men 
than the inhabitants of plains, where life is easy. 



CHAPTER in 
LAKE PAN60N6 AND THE KARAKORUM FLATBA1 

JN ORTH of Ladakh a vast desert stretches for two hm 
dred miles to the borders of Chinese Turkestan. It is nc 
a desert of sand and heat and plains, but of snow and ool 
and mountains. On the north and south respectively it i 
bordered by yet higher mountains, the magnificent range 
of Himalaya, the ''Abode of Snow/' and of Kwen 1m 
still more inaccessible. In both, the loftier peaks tower t 
heights of 25,000 feet, and the main passes are 15,000 fa 
or more above the sea. Between the ranges the mountainofl 
plateau of Karakorum or ''Black Gravd," at an aWtud 
of 16,000 to 18,000 feet, forms the main portion of th 
bleak desert, the dread of caravans. It is not surprisiq 
that India and western China, with such a desert betwee 
them, have little communication. 

My acquaintance with this region began with an o 
cursion of two weeks from Leh eastward over the mai 
range of the Himalayas to the salt lake of Pangong, 14,0( 
feet above the sea, — an excursion which was described i 
part in the last chapter. Later, with Mr. Barrett, I spo 
thirty-five days, from May 15 to June 18, in crossing tl 
main plateau and the bordering ranges from Leh^ south • 
the highest range of the Himalayas, to Sanju in Chine 
Turkestan, north of the Kwen Lun range. After traversii 
the main plateau, we attempted to shorten our journey I 
crossing the unexplored pass of Hindu Tash in the Kw 
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and thai ; to Khotan. Stonns and snow 

nnpeUed us to turn back and make a d^ur of a hun- 
hed miles to the west, to the easier and kywer pass of 
hDJu* 16,700 feet high. 

On the way lo Lake Pangoig, Iwent » the Indus valley 
i4bj*s joumejr from Leh» an I ci 1 < foot to the north, 
wcr the pass of Chang La in t u with my 

Ascfffol T4idakhi coolies. N< I ;u] at the north- 
m base of the pass, I left t) i i » which we later 
Ubwed on our way lo Turii i turned to the east 

if the Talley whidi carried t < ol Lake Pangong 

brfoie that sheet of water cont to its present size and 

Msed to o f erihi w. At Durgukh, oflBcial order from 
Uh enabled me to hire ponies for ride of thirty miles 
b the lake. They were shaggy, unkempt little animals, 
Md were cared for by two equally unkempt Ladakhi 
pMrtbs, quiet, dieerful, and willing. I could not make my 
kone hurry at first, for when I said, '' CIck/' he stopped as 
Ihoi^ shot, neaiiy throwing me over his head. It was 
laly when I learned to say, "Chool choo!*' that I could 
nsoade him to hasten a little. Downstream from Dur- 
;uUi the valley turns to the north, and enters a narrow 
^-shaped goige, almost impassable, as we found later. 
Jpslream, however, we encountered very easy traveling, 
or the valley has been glaciated, and its broad U-shaped 
NHIgh forms an easy approach to Pangong. 
The lake is a spaikling sheet of the dearest, deepest 
shading ddicately to purple in the shadows, and to 
peariy green in the shallow rim near shore. Daric 
mountains spring steeply one or two thousand feet 
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from the winding shores of smiling Uue bay8» ttid dm, 
at gentler angles, rise four or five thousand feet more lo 
snow-capped peaks separated by Racier tongues. AH ii 
silent save for the cry of a waterfowl, or the lapping of 
the waves. The barren mountains, with their dull tints of 
gray, purple, red, and brown, stand in all the naked gnvh 
deur of the earth's solid crust of rock. Tliere is no vege- 
tation or settlement worthy of mention, nothing to soften 
the severity of the clear-cut scenery into the gentler, milder 
beauty of more favored lands. Yet even so, the beauty cf 
Pangong rivals that of the most famous lakes of Switier- 
land or Italy. 

Elsewhere I have discussed at length some of the sdeo- 
tific problems connected with Pangong.^ Here I shall only 
speak briefly of two, namely, the origin of the lake, and the 
climatic changes to which it bears record. I shall merefy 
state the results of my investigations, without attempting 
to cite the evidence. Pangong is the lowest of a series of 
five lakes, lying at nearly the same altitude, and separated 
only by deltas two or three miles wide, like that at Intet^ 
laken in Switzerland. The five are really one, whidi has 
been divided into parts by the deposits of tributary streams. 
They occupy what appears to be part of an ancient wind- 
ing river valley. The lakes and deltas together have a 
length of a hundred and five miles, a maximum breadth of 
four miles, and an average breadth of only two. The rela- 
tion of length to breadth is about the same as that of the 
length of this page, from top to bottom, to the height of 
the larger letters in this line. In scenery and shape, and 

' Journal of Qeclogy, vol. xiv, 1900, pp. MMMI17. 



LAKE PANGONG 99 

pareollj in origin also, the ▼mllcy lakes of the Pangong 
ies are of the aame type as the famous lakes of Switzer- 
id, the lochs of Scotland, and the fiords of Norway. 
my geokigists bdieve that such lakes and fiords are due 
die work of gladen. The streams of ice aie supposed to 
ipcB and broaden certain parts of their channiJs more 
lidly than other parts. Thus relative depressions are 
Bed, which are converted into lakes when the ice re- 
BB. Other geokigists bold that this is impossible; for, if 
pere so, there surdy would be similar lakes among the 
eoaely glaciated regions of the Himalayas. Thediscovery 
ve that one such lake lies in a valley formcriy occupied 
ft kag& glacier detracts from the force of the objection, 
ipaiently, the number is not larger because, as I saw in 
B Shyok valley and one or two other cases, most of the 
earns flow at right angles to the mountains, and have 
sh steep grades that, in spite of the deep erosion of the 
iders, the streams have been able with equal rapidity 
col gorges through the relative elevations in the valley 
ttoms, which would otherwise cause lakes to accumu- 
e above them. The Pangong valley, on the other hand. 
Da parallel to the mountain ranges, and has a gentle 
ide, so that the cutting power of its stream has always 
en less than that of the transverse streams. 
The most important geographic feature of Pangong, so 
r as human relations are concerned, is the evidence 
lich it affords of recent climatic changes. Old beaches 
d lake deposits indicate that after the great changes in 
male which gave rise to the glaciers that scoured out the 
sin now occupied by the lakes, there were other changes 
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of the same type, but of less intensity. The vaiying amount 
of precipitation^ or of evaporation, caused the lakes to al* 
temately expand and contract. In Pangong itsdf , the hif^ 
est beaches indicate that the lake expanded to a levd two 
hundred feet above that of to-day. It then contracted, 
as the deposits show, and again expanded to a sixty foot 
level marked by lower beaches. Numerous smaller strands 
and desposits show that minor oscillations of the lake 
level, caused apparently by minor changes of climate, 
were superposed upon the larger oscillations. As all these 
changes of lake level took place after the severer epochs of 
the glacial period had passed away, thqr must have come 
within the time of man, and the later ones probably within 
the years covered by history. Hence their study is of im- 
portance not only for itself, but in relation to the problem 
of the influence of climate upon history. Apparently, the 
change from fluvial conditions of lake expansion to inter- 
fluvial conditions of lake contraction was characterized 
by great irregularity in the form of acclerations and re- 
versals of various degrees. If the climate of Pangong from 
prehistoric times down to the present be represented by a 
curve descending from a state of severe cold and heavy pre- 
cipitation to one of comparative warmth and aridity, the 
descent must not be pictured as regular, but as broken by 
many minor curves both up and down. Climate, to judge 
from Pangong, is, and long has been, a more changeable 
element than is commonly supposed. 

On returning to Leh from Lake Pangong, I found thai 
Mr. Barrett had equipped a caravan of fifteen unusually 
good ponies and five mules. He had also engaged another 



THE KARAKORUM PLATEAU 71 

in addilioD to the five esoellent Mohammedan Ladakhis 
wlio had aooompanied us from Kashmir. The new man was 
a strapping, good-humoied, pig-tailed young Tibetan, who, 
aeoording to the fashion of his people, politely stuck out 
his tongue whenever we looked at him. The shortest route 
to the MMTth, via the passes of Kardong and Saser, was 
o«l of the question so early in the season, because of snow, 
but there was a diance that we might be able to get the 
ponies over the more easterly pass of Chang La, which 
I had just cr o ss ed twice on foot. Then we could travd 
to the north up the Shyok valley, instead of eastward to 
FangoQg, as I had gone. The croakers of Leh said that no 
ponies couM get through the snow on Chang La, and if 
tlMj did, it wouU be of no use, for the many fords of the 
Shjok River would stop us anyhow. Mr. Barrett, however, 
dec i ded to take the chances. On the 15th of May, a 
■KMith before the time for the opening of ordinary caravan 
tnffc, we started eastward up the Indus on our way to 
Karakomm and Turkestan far to the north. 

When we reached Chang La, 18,400 feet high, on the 
duid day, the croakers were almost justified. The ascent 
not especially difficult, as we started at night when there 
a stiff crust on the snow. On the farther side the coolies 
good progress, although the new snow, which had 
fallen to a depth of eight or ten inches on the old crust 
last I cr o ss ed, became soft almost as soon as the 
rose. The animals, however, even though none of 
them carried loads, broke through, and floundered and 
stm^ggled pitifully, scarce^ able to draw their bleeding 
kgs out of the deep holes in the icy crust. By the time we 
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had descended four hundred feet» they b^gao to mppeurei^ 
hausted. One mule was ahready far behind, aUe to move 
only with the help of two men. Although it waa only tea 
o'clock, we decided to stop where we were» on a little hill- 
top with a few rocks projecting through the aiiow* The 
prospect of camping there at an elevation of 18,000 feel did 
not seem at all bad in the hot sun between ten and twdfe 
o'clock. We hoped that at night the snow would freeie 
stiff enough to support the animals. As we had been woik- 
ing hard since near midnight, eveiy one went comfoitabljr 
to sleep; but we had foigotten the west wind. About noon 
it began to blow, gently at first, merely wakening us by 
whirling snow into our faces; but in an hour a gale was 
raging, chilling us to the bone, though the sun was ahiniqg 
brightly. It filled the air so full of blinding dry snow that 
we could sometimes scarcely find one another. Wia{q)ed 
in sheep-skins, and with woolen cloths tied ovor our heads, 
we and our escort were fairly comfortable, but the poor 
coolies and horses were shivering unprotected in the open, 
and a few hours of such a wind might kill them. It was 
absolutely necessary to go on, even if some of the horses 
died from over-exertion in such rarefied air. Poor brutes, 
how they plunged and fell, and lay panting and exhausted, 
and then with splendid spirit, heaved their cut 1^ out of 
the crusty snow, and struggled on, to fall scores of times, 
but never to yield. Only the mules, Lhassa-bom thou^ 
they were, seemed to lose all spirit. Time and again one 
or another stretched out its legs, and laid its head on the 
snow as though to die. Each time our plucky men got 
it up, rolling it over upon its legs, and almost lifting it 
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bocfily apoo tlfcem bj palUng its hetd and tail. Oftenapoor 
bwf plmged its hgg inextricably into the snow, whereupon 
the men dag them out one by one, pulled them out by 
hand, or even dragged them out with ropes. By sunset the 
erhaimlrd mea and animals had all descended a thousand 
feel mom to a miserable camp at an elevation of 17,000 
fsel, where the snow was only a foot or two deep. No one 
K wrncd Id suffer from a temperature of minus two degrees 
Vkhraiheft the next morning. May 19. As we had plenty 
of gtmtn for the animals, and food for the men, every one 
waa ready for woric. We all reached Dtu-gukh in safety. 
When the fifty or sixty coolies were paid off, Mr. Barrett 
gave generoos presents to those who had wori^ hard. 
Therenpoo it appeared that even the patient, cheerful 
T^akhi has socialistic tendencies, and appeals to mob 
w J en ce on occasions. When those who had received only 
the regular wages found that their complaints were in vain, 
they combined to take away the extra money from the 

fortunate ones by force, and after a wordy fight with 

bk>ws, divided it equally among all. 
The fords of the Shyok River, to which we had been 
looking forward vrith such anxiety, proved much easier 
tfiaB Chang La. We spent the eight days from May 22 to 
May t9 in traveling northward up the steep-sided, broad- 
bottomed gladsl valley, crossing the river twenty-seven 
times, and once making our horses wade half a mile in the 
stream, all vnthout the least difficulty. The reason for the 
half mile in the river was that just before turning up a trib- 
vtary canyon to the Depsang plain, we found the whole val- 
ley bottom covered vnth a sheet of ice. As its bed became 
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gradually choked with ice at the beginning cyf the previoiis 
winter, the stream had overflowed and frozen in a huge 
sheet. In melting, the edge of the ice broke olBP in a little 
cliff from three to five feet high, which the horses dared 
not attempt; so the only open path was in the wat^. 

We had no difficulty with the fords because the weather 
for a few weeks previous had been unusually cloudy, so 
that but little snow had melted. Among the loffy mountains 
of the arid r^ions of Central Asia, as we saw and were told 
again and again, floods are rarely or never due to the influ- 
ence of rain upon melting snow, as so often happens with 
us in America and Europe, but rather to the rapid mdting 
of the snow under the powerful rays of the unveiled sununer 
sun. The rain among lofty mountains, as is well known, 
is usually a cold drizzle with little melting power; while the 
sun, shining undimmed through the clear thin air, is extraor- 
dinarily hot. May £8 was a cloudy day, and a little wet 
snow fell in the evening. We pitched our camp that night 
on the right side of the Shyok River, a clear, rushing stream 
thirty feet wide and a foot deep. In the morning, we traveled 
diagonally across the cobble-strewn flood-plain, here about 
half a mile wide. It was seamed with numerous dry chan- 
nels. Some time after we had come to the farther side, it 
suddenly occurred to me that we had not crossed the rivtf . 
I waited till Mr. Barrett came up, and asked: — 
" Have you crossed the river this morning ? ** 
He could not remember having done so, and neither could 
the men. We looked again, but there was no river. Yet 
even as we were talking about it, a new stream came foam- 
ing down a dry channel, a red muddy flood of freshly melted 
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\ During the preceding cloudy day, so little snow had 
melted that the river had completely dried up. This morn- 
ing, an unusually hot sun had melted the fresh snow of the 
preceding nij^t so nq>idly that before eleven o'clock the 
river had revived. 

A month later, on the northern slope of the Kwen Lun 
mountains, I proposed to take a guide and a servant, and 
go <lown the gorge of the Sanju River, where the fords are 
vcfj bad. The guide said that it would be possible if the 
eool, doody weather continued, but not if it were clear and 
iimny. It rained the evening before we started, but that 
■either caused the river to rise, nor disturbed the guide. 
The next day, however, it was warm and clear. The guide 
became nervous, mging us to gallop down the valley when- 
ever poasiUe, in order to cross the last ford before the daily 
flood from the high snowy mountains overtook us. We out- 
stripped the river, but had not been long in camp when a 
boj called out: — 

"The flood has come.** 

Sme enough, the river had suddenly become muddy, and 
was visibly rising and broadening into an impassable tor- 
rent. Similariy in August, on the upper Chira River, a week 
of rain, mostly drizzle, did not cause the stream to rise so 
modi as did a single day of bright sun. Farther east, near 
Lop-Nor on the same northern slope of the Kwen Lun 
range, I was told that in summer the erratic Vash Sheri 
River becomes a mere brook during periods of three or four 
days of doody, rainy weather among the mountains, but 
eipaoda to a violent flood when, for a few days, sunny 
ocatlitr meita the soow. Various writers have noticed simi- 
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lar phenomena. For instance. Church, spealdng of die 
Akjas River in the eastern Tian Shan plateau, says in i 
matter-of-fact way : — 

" I don't know how they cross it when the now h ihI^ 

■ ,» 

ing in spring, but suppose that then the old plan of Wlk 
ing for a few cloudy days has to be adopted/' fji'v 

The significance of all this for our present pmiNwa ^0 
in the fact that increased cloudiness, however oMad» 
serves ice and snow. It also prevents evaporation. U 
for instance, should, as a whole, become more ckuMij* flbl 
result would be a series of phenomena practically ideatt- 
cal with those which characterize fluvial epochs; and afai 
practically identical with those which would ensue if Ae 
temperature of the country were lowered, or if the amount 
of rain and snow became larger. The size of glacters would 
increase; the volume of springs and riven would be laiger 
and more uniform; lakes which have no outlet would ez- 
pand; the soil would everywhere be moister; and vegetation 
would flourish in places which are now desert. We do not 
yet know whether fluvial epochs are due to greater doudi- 
ness, heavier precipitation, or lower temperature — probably 
to all three. The question is of especial interest because of 
the diverse influence which changes of the three kinds 
would probably have upon the occupations and hence opoD 
the history of man. We shall come to it again in anothar 
connection. 

The main features of the bottom of the Shyok vaUqr, in 
addition to the rough flood-plain, are terraces of gravd and 
talus, covered with fans whose fronts have been nipped 
off by the river. Behind them tower splendid cliffs^ one or 
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ro thooMiid feet high, ihtitting out most of the gentler 
iipes lying above. The scenery was magnificent, but we 
Huied of limitations. We longed to see the upper parts 
the narrow tributaiy valleys, which hung on the sides of 
e main valley and poured forth huge fans and cones of 
igular gravel from their mouths, high above the flood- 
Mm of the main stream. We were also eager to inves- 
jate the glaciers, whose gleaming fronts, unhidden by mo- 
peered out from lofty hanging valleys, and the high 
nrhich, according to the map, rise 25,000 feet above 
We could not understand the origin and history 
f the mountains vrithout a view of their upper parts. 
Starting at 4 a. m. on the 27th of May from a height 
[ 13,800 feet, I rode up the steep talus slope of an old 
lofaine to an elevation of 16,000 feet, where the ponies 
■d to be sent back. Then, from six o'clock till noon, I 
liled on alone over sliding talus slopes, struggled through 
rf| snow up to the hips, or climbed vrith hands and feet 
p dopes of naked rock. I had chosen the mountain illus- 
ated opposite page 76, because from the valley it appeared 
Nnparatively easy to ascend, but at noon, though I had 
ached a height of 20,500 feet, a white slope of snow of 
thousand or more feet still rose steeply ahead. To go 
i« alone as I was, would have been folly, for it had taken 
full hour to climb the last three hundred feet, and the 
ixture of smooth cliffs and soft snow ahead looked 
en worw than what I had already surmounted. I was 
mpted to think that I was exhausted and cold, and had 
headache from the exertion and altitude, but a seat in a 
irm, sunny nook^ and the sound of a little bird singing 
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there four mQes above the sea, diove away the thoQ^ oi 
discomfort. 

From the top of the pass of Chang La, ten days before, 
I had looked to the southwest across the Indus valley to 
the middle range of the Himalayas, and had been impressed 
by the evenness of the sky-line brought out in the aoocmi- 
panjring photograph. At an earlier date, when looking 
northward from the lamaseiy of Himis, I had noted the 
same feature in the main range to the northwest of Chang 
La. Now, from my nameless mountain, the view seemed, 
at first sight, to be of a different nature. It was character- 
ized by sharp, freshly-cut forms. Closer examination, how- 
ever, showed that there were three kinds of slopes. The 
youngest were the steep valley sides due to glaciation, and 
rising two or three thousand feet above the streams. Above 
them, and often merging into or undercut by them, thete 
were less precipitous, but, nevertheless, very steep youqg 
slopes due to the ordinary non-glacial processes of ^osion. 
Higher yet, the mountain tops, for the most part, were 
characterized by gentler slopes and occasional smooth crests. 
Some of these appear in one of the illustrations of this 
chapter. If the gentler slopes are reconstructed, a subdued 
mountainous country is produced, with a topography like 
that of New England, old mountains with gentle slopes 
rising sometimes into " Monadnocks '' four or five thousand 
feet above the general level. 

Farther north, we found that the deep young inner gorge 
of the Shyok River grows shallower, and finally merges into 
the upland plain of Depsang near the centre of the Kara- 
korum plateau. The topography of Depsang is of the same 
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gently ndling sort as that which has just been described, 
as is apparent bom the iUustrations. The character of the 
s ce o c f y remains the same for nearly a hundred miles to 
the north, to the border of the Kwen Lun range. There 
again the rivers begin to flow once more in steep-sided 
young gorges, and cut across the range itself in canyons 
at wonderful depth and grandeur. The mountains are 
sharply dissected into magnificent peaks and aretes, but 
al some places, as is shown in the photographs, traces 
ol what seems to be an older, gentler topography can be 



Apparently, during recent geological times, the whole 
Karakorum region and its borders, from India on the 
south to Turkestan on the north, stood at a much lower 
level than now. The mountains, instead of being like the 
pretenl Himalayas, were low and mature, not unlike the 
Appalachians. Later, the whole r^ion seems to have been 
npliftcd in a single mass, much as a continent rises slowly 
above the sea. Some parts, such as the border ranges of 
Himalaya and Kwen Lun, may have been raised more than 
others, forming broad, gentle arches, or elongated domes, 
measured in units of scores of miles. In such places the 
grade of the rivers must have been steepened. Hence the 
border ranges are much more dissected and furnish much 
finer accnery than the central regions. There seems to l>e 
little or nothing to indicate that individual ranf^es or |>eaks 
owe their form primarily to local movements of the earth's 
crust. The whole appearance of the countr}-, and the uni- 
formity of the types of mountain and valley on the two sides 
of the main plateau, seem to indicate that there has been a 
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single great uplift, with more or less buckling off the crvt 
into long swelb. The minor, albeit to the traveler the moit 
impressive features, such as valley, ridge, and peak, ajqwir 
to be wholly the product of aqueous, supplemented faj 
glacial erosion. On every side of Chinese Turkestan, as 
appears from my own observations and those of others, the 
so-called mountains are in reality plateaus of comparativdy 
slight relief except on the edges. Potentially, to be sure, 
they are mountainous, for they have the necessaiy devation, 
and the typical contorted rock structure. In time they mut 
be cut to pieces by rain and rivers, and must assume fmns 
like those of the Alps, where few or no traces of a plateau 
can be detected. On the whole, the Karakorum plateau 
and the other plateaus of Central Asia strongly support the 
new geological view that the great mountain systems of 
the world originate as plateaus, that is, as uplifted blocks 
or arches of the earth's crust, which are raised up not as 
individual ranges, but as broad regions, to be carved later 
into the form to which we usually apply the name of 
mountains. 

The descent from my mountain and the little bird was 
easy, as I slid on the snow for nearly two thousand five 
hundred feet. The bird was probably a migrant on the way 
to Turkestan. Henderson, the only ornithologist who has 
ever worked in the country, says that some of the most 
delicate of the birds of India, little warblers with the most 
wavering, uncertain flight, cross the cold plateau of Karar 
korum to spend the summer in Chinese Turkestan. It is 
marvelous that such seemingly impotent creatures should 
be able to cross two hundred miles of bleak desert amid 
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fte oold win i storms, which so often prove fatal 
lo man. Blost of the way* the wee creatures must fly at 
an deration ot afanost 80,000 feet, where one would sup- 
pose that thqr would be chilled to death at night, or that 
fliich extremely active little beings would perish for lack 
of air. 

Back in the Shj^k valley, we pursued our way north- 
ward. As we rose hi^ier, the nights began to grow cold. 
On June 28, near the Depsang plain, at an elevation of 
■early 17,000 feet, the temperature fell to eight degrees. Our 
mtn confused the effects of temperature and altitude. 
Knowing that in this rqpon something often seems to be 
wrong with an animal's head, they supposed it must be due 
to the cold. Accordingly, they made for each mule a red or 
wiiite triangle of cloth, and tied it below the ears so that it 
kmig down between the eyes. As a precautionary measure 
lor themselves, they wisely refrained from eating meat, and 
give up their buttery tea. At Kuzzil Langer, May SI, 
where we camped at an elevation of over 16,500 feet, Ra- 
Bizan, the cook, brought us some pieces of an especially 
esteemed kind of bread. It was a slightly sweet, thick, 
buttery cracker, not particularly healthful, but much prized 
by the home-loving Ladakhis, who always carry a supply 
of it with them to eat on special occasions, when they meet 
friends, or when, as they say, ** they want to think of home, 
where the bread was made." 

** Put this in your pocket to eat to-morrow," said Rama- 
•* There is some kind of poison in the air here. You 
be out of breath and feel sick, and you ought not to cat 
anything elae. The Lhassa man," he added, referring to 
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Jum Yung, the Tibetan, who was in the habit of ninning 
and singing a great deal when he took caie of the hinaes, 
"is already out of breath." 

When I told Ramazan that the trouble with the air was 
not due to poison, but to the height of the pass, he could 
not understand how that was possible. 

''This pass b not high/' he said. ''You will see when 
we come to it that the climb is short and gentle. Zoji La 
[the pass between Kashmir and Ladakh] is much higher, 
but there b nothing the matter with the air thoe.'* 

I explained that we had been climbing gradually for 
many days, and were now at a great elevatioD. 

" You have traveled far and read many books," he an- 
swered, only half convinced, " and I suppose you know; 
but when we have to climb hard to get to a pass, we call it 
high, and when the climb b easy, we call it low. So we 
think that Zoji La [11,400 feet] b high, and Karakorum 
[18,300 feet] low." 

At this time, having left the canyon of Shyok and that of 
its tributary, the Murgo, we were among the broad open 
valleys and gently domed mountains of the central part of 
the plateau. Traveling would have been easy, if it had not 
been for the great altitude and the almost utter absence of 
vegetation. The horses suffered from hunger in spite of 
their generous rations of grain. The animals of any caravan 
not well equipped with grain become pitiably weak and 
die by scores. Along most of the route from Leh to the Sanju 
pass, carcases were so abundant that the vicinity of the road 
had become the haunt of the dismal carrion-eating crow, or 
raven. At least, when we left the road the ill-starred birds 



THE KABAKORUM PLATEAU 88 

•esroe, and wbm we letimied to it tii^ again 
abondant 

On die first day after joining the main caravan road in 
Ihii Region* I counted the remains of thirty-two horses, half 
ealen by wohres and ravens. The following day» in eighteen 
mileB I eonnted two hundred and twenty skeletons and 
carcases of animals that must have died within the last two 
or Aree years. We also passed, that day, thirty-six bales 
cf lea, spices, cloth, and Korans, abandoned the previous 
Ul by a caravan which started too late from Leh. Rasul» 
oar headman, had heard all about it: one horse gave out 
hero, fipo fhmt and three in another place; then a snow- 
came oo, and the men fled for their lives, leaving the 
liniiig loads, ropes and all, in the middle of the flood' 
plain of a stream. The owner expected to send a new cara- 
van in a month or two to get the goods and carry them on to 
Yarkand. He knew that they would be safe, for such inci- 
dents are common. Custom, stronger than law, binds all 
Ir a v ekfs to respect the property thus temporarily left in 
fkt road. We camped at an elevation of 17,400 feet, near 
twel v e of the bales, which our men used as a wind-break, 
— iimlfiii of the carcases of four or five horses lying close 
at hand. 

Wo had now reached the centre of the plateau. The next 
dqr, lone 2, we crossed the Karakorum pass, 18,300 feet 
above die sea, the culminating point of the highest trade 
roate in the world. In twenty-one miles I counted four 
h undr e d and seventy-four dead horses, not to mention nu- 
dismembered skeletons, thirty-two bales of mer- 
aad one human corpse. His fellows had no time 
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or strength to buiy him; ihey simply wound him in dodi, 
and laid him on the ground with hb face toward Mecca. 
At the top of the pass our caravan halted, as its predecessors 
have done for ages. Our pious Mohammedan servants 
gathered around the roughly squared heap of stones whidi, 
though a hundred miles from the nearest habitation, maris 
the boundary between India and China, the two most 
populous countries of the globe. Each man took one of 
the round, flat Ladakhi home-cakes, broke it in two, laid 
half with a handful of dried apricots as an offering on the 
stones, and ate the other half with another handful of apri- 
cots. There was no fanaticism about it, sim[dy reverent 
gratitude to Allah for bringing them safely to the top of the 
dreaded pass. Even the despised Buddhist and the hatf- 
tolerated Christian were invited to share in the offering, and 
in the short prayer which concluded with ley^eni stroking 
of the beard in memory of the Prophet. 

A short distance beyond the pass, there were jolly shouts 
from the men as we came upon the last pair of the sixty** 
eight abandoned bales of the unfortunate caravan which 
preceded ours. They contained dates, veiy dry, but laige 
and sweet. As one bag was open, each man took a handfuL 
Rasul said to me in Turki: — 

''We have crossed the pass in safety. Now Allah has 
given us something to make us glad. We had no tea this 
morning. Now he has given us dates. The ' kismet * [for- 
tune] of the Sahibs is good." 

That night snow began to fall; when the last man, who 
was supposed to have charge of the weakest animals, ap- 
peared at camp long after dark, two ponies were missing. 
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They woe mhead with the rest of the caravan, so he thought. 
The next day, in the dazzling glare of six inches of new 
mow» the men found one of the animals, but the other 
with its load <rf food and clothes never appeared. Prob- 
ably there were four hundred and seventy-five ponies dead 
CO the road instead of four hundred and seventy-four. 

For the next ten days the weather was bad, with snow 
afanoal every day. Rasiil grew sober. 

""I not seeing what for we having this bad weather/' he 
remarked in his Kashmiri English. "" We not opening that 
bag date. He making open when we coming. Every horse, 
dog, donkey could eating. This road's rule is every man 
taking all thing from bag when he finding open. That bag 
open heseif . We not making. But this bad weather coming 
after we taking date. Perhaps Allah making very angiy. 
I plenty wishii^ we not taking.'' 

Our misfortunes were not serious. The worst was that 
we feat six days in a vain attempt to force a passage across 
the toe and snow of the unexplored Hindu Tash pass in the 
Kwen Ltm range, leading directly to Nissa and Khotan. 
Bet w een the Karakorum plateau and the Kwen Lun range 
Eei the vallqr <rf the upper Karakash River, habitable for 
nomads, but not for people who practice agriculture. Here 
we found a few Khirghiz, who put their yaks at our disposal, 
and in every possible way helped us in our attempt to cross 
the Hindu Tash. Leaving the horses to follow us later if 
our attempt proved successful, we essayed the pass. The 
yaks, sfdendid strong creatures, which never stumbled and 
never hurried or grew nervous in the steepest, most pre- 
carious places, bore us up to a height of 17,000 feet. When 
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the snow grew deep, three of the best ranged themsdfes 
side by side, put their heads together, and pushed their way 
through the drifts like a great living snow-plow. It was of 
no use, however. The snow was too deep. We were obliged 
to retrace our steps, and go a hundred miles westward down 
the Karakash River to Sanju Dawan, 16,700 feet high, 
the last of the great passes on the usual route for caravans. 
Even this is by no means easy: the ascent on the south is 
tremendously steep; and the descent to the north, when 
we crossed, was slippery with ice. AU our loads, as weU as 
ourselves, were carried by grunting yaks, wUch ground 
their teeth most horribly. Even though relieved of its load, 
one mule could not climb the steep ascent, and had to be 
shot. The rest of the caravan crossed the pass without mi^ 
hap, and we camped that night on the northern slope <rf the 
Kwen Luns in Chinese Turkestan. Some pilgrims from 
Mecca, who came over a day or two later and overtook us, 
followed the wrong path, and encountered bad ice. Four 
out of their eleven horses slipped, and, with their loads, 
fell one or two thousand feet to destruction. 

Almost without exception, the caravans which cross the 
"ridge-pole of the earth,'* as the Karakorum plateau b 
sometimes called, suffer disasters from famine, storm, or 
mountain sickness. It is by no means rare for a caravan 
to lose a quarter or a half of its animals. Yet in spite of 
its difficulties, the same baleful route has been followed cen- 
tury after century by panting, famished caravans. Nothing 
illustrates more forcibly the strength of the distinctively 
human passions for novelty and gain, or whatever it is that 
leads to trade and the pursuit of wealth. The continued use 



THE KARAKORUM PLATEAU m 

i route is pre / due to the dhrerae physical cot^ 
f tropical India, on the one hand, which give rise 
ible products of tea, spices, and dress-fabrics, and 
crate Turkestan, on the other, with hemp which 
hi smokes to whQe away the monotony of life, and 
ious animal products of fine wool, t, and skins. 
hrerse products, acting on man's \\ rive nature, 
im to keep open this worst of all i If t i 

•lateau and its flanking ra 1 e: In 

li as the Andes do, and ha ale 

Ferent than Chinese and I i Tu , t 

Bve been much less incentive to the estab 
i route, the products of the two r^ons not being 
dy diverse. 

te Turkestan is connected with the outside world, 
an China, by two routes, those of Karakorum and 
>avan. The latter runs westward from Kashgar, 
Tstem extremity of the country, to Osh and Andi- 
e terminus of the Central Asian railroad in Russian 
an. Since the completion of the railroad, it has 
mpplanted the Karakorum route as an avenue for 
ortation of the manufactured products of Europe. 
' way it b an easier route than the other, for it rises 
evation of only about 12,000 feet, and the part at 
hitude can be crossed in a day or two. In the past, 
\ as now. communication with the west by this 
lore frequently than by the other, must have been 
ted by wars, during which travelers and merchants 
ced to use the harder, but cheaper and more peace- 
Jcorum route. Even lately, so remote a geographic 
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impulse as the disorder created by the stnigg^ of the com- 
peting nations of Russia and Japan for the coast of the 
Pacific has outbalanced the influence of the Central Asiao 
railroad, and has turned considerable tn&c to KarakorunL 
When we were at Ladakh» the price of horses and gruD 
showed symptoms of rising, because it became known thai 
about fifteen hundred Mohammedan pilgrims retumiif 
from Mecca to their homes in Chinese Turkestan w^e com- 
ing up through India to Leh. Many would have gone bj 
way of Russia; but the examination of passports and the ei- 
actions of petty officials, always much dreaded by the pil- 
grims, were so much worse during the war, that they dand 
not go that way. One of the pilgrims who overtook us had 
been to Mecca twice. On his first journey he had travened 
Russia, so he told me. There he had been obliged to pi^ 
twenty-two and a half dollars duty on nineteen dollars* woitb 
of cherished dates and other presents for his family from 
the holy city of Mecca; and had been asked for his passpcnt 
whenever he left the train. Fearing that matters might be 
worse in time of war, he had this time traveled throu^ 
India, and, like many others, was loud in his praise of that 
country and its freedom from espionage. He could not 
praise Bombay enough — its wide streets and fine building8» 
its freedom from prying police, its railroad station where 
you knew that you were paying only the right price for your 
ticket, and above all its economical bazaar, where, under 
the strict rule of the Sahibs, an official list of the prices of 
all articles is posted at frequent intervals, and thete is 
little or no bargaining. 
The simple pilgrim's tale of his two journeys to Mecca* 
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1 as we sal under a mulbeny liee in a narrow vallqr 
northern base of the Kwen Lun mountains, contained 
tome of the geography of Asia. The component ele- 
of his conception were first himself and his Chanto 
\ the mild, courteous, not oi v\ » a none too 
t product of generations of 1 ed, unin- 

l environment of irrigated oi am< the deserts 
ntral Asia. Closely connec th i life was 

(nremment, of whose rapi us offi< he mildly 
ained: the Chinese, whose \ w, im », ever- 

^ent tenacity and economy are t ; It of 

mds <rf years of the dull, h d of ta 

ilioo against overcrowding in d of i d p 

et» uninfluenced by great c sit fn 

n without. A more impor fi in 1 m 

Ujgion, the fanatical creed ^ % ve im- 

its nature from the stem inexorableness of the desert, 
^ one hand, and the utter n xation of the oasis, on 
ber. Drawn by religious s 1, and repelled by Chi- 
Aolidity, our mQd Chanto im started westward 

I first pious journey, follow ng < y route along 
le of oases at the northern t t central 

tain system of Asia to the G so across 

-Caucasia to the Black Sea and Ara &, and finally 
■gain. There was much that he liked, and the rail- 
vas a keen delight; but he could not understand the 
ithre, aggressive new race of fair-haired men from the 
and could not protect himself from the half-Russian- 
ices who fleeced him right and left. When again he 
boot to go to Mecca, he heard of new factors, a race 
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of little people called Japanese, whoee (attien» so lepcnt 
said, were English, and whose mothers were Chinese, 
but at any rate a people who had fought and whipped the 
Russians. It would not be pleasant in Russia, he and his 
friends thought; it would be better to go by way of India, 
where it was reported that food was cheap and officials not 
inquisitive, even if the way was execrable. So it happened 
that on his return I met this highfy travded, ignorant p8- 
grim under the mulberry tree, and found that unconsdonslj 
he had grasped the essentiab of the geography <rf Asia. 
From his standpoint in Central Asia, the worid was diieflf 
desert with some oases. Had he not seen countries of thift 
sort from far away in Mongolia to the ends of the eardi k 
Arabia ? China, known to him as ** Bajin ** (Pekin), stood 
for civilization, something vast, populous, and nnkno^mi; 
the land of his rulers, to be sure, but a place whitfa^ he 
had no thought or desire of going. Russia, by whidi he 
meant Siberia, was a broad land, easy to trav^se and 
interesting, but not a place in which to stay, for it wis 
expensive, and its people were prone to investigate the 
affairs of others. And finally, India, under its Sahib rulers, 
represented plenty, freedom, and honesty, coupled with 
impenetrability, for it lay beyond the frigid ranges of the 
'"Abode of Snow,'* and the breathless desert of ** Blade 
Gravel." 
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CHAPTER ly 

THE HEABT OF ASIA 

jftOM the sharp ridge of the Sanju pass» at a height of 
(,700 feet, the view to the north gave us our first sight 
the great Lop, or Tarim ba in t very heart of Asia, 
ear at hand, huge glaciers w i r ribbed way down 

om the unnumbered namel< :s, which they them- 

h^ea, by cutting headward, hi carved into sharp triangles 
Mmbling the famous pyramid of the Matterhom in the 
1^ Two or three thousand feet below us» at our very feet, 
\ it seemed, the steep amphitheatre of a huge cirque, or 
vrie, formeriy occupied by a glacier, ended in a broad 
cpanse <rf old moraines. InsU of the boulders and rough 
iDows which one usually se in moraines, these pre- 
nted surprisingly soft outlin for they had been deeply 
dried in loess deposited from the atmosphere. The loess 
as covered with thick grass, full, as we soon saw, of count- 
■I alpine flowers, and dotted with sleek flocks of sheep 
id herds of cattle. Farther away the moraines contracted, 
id finally came to an end where the stream which drained 
Km plunged into a deep gorge and was lost to view among 
Diase of rough, naked mountains. The brown and gray 
inks of these lower heights sloped steeply, and some of 
le ridges were sharp; but their nakedness, and the absence 
r soow and of dominating peaks, made them comparatively 
Dinteresting. Our gaze went out far beyond them to where 
le laat few hills gave place to a strange ydlow band. It 
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seemed at first to be the sandy desert of the heart of Asia; 
but during the two hours of our stay on the pass, it Or 
panded and rose, and we then knew it for the inevitafak 
dust-haze which shrouds the country more than haU tbe 
year. 

We were looking down into the great endosed baan 
which, as the map of Asia shows, occupies the very centre 
of the continent. It stretches east^northeast for fourteen 
hundred miles from Kashgar to Su-Chow, and has a maxi- 
mum breadth from north to south of over four hundred 
miles. Except to the northeast, toward the Desert <rf Gobi, 
where there is a region of low, maturely dissected rnomi- 
tains, the basin is sharply bounded by lofty, newly uplifted 
plateaus, diversified with mountains which rise to a heig^ 
of from 15,000 to 25,000 feet. The edges of the plateaus 
are marked by steep ranges, such as that of Kwen Lun on 
the south, forming the northern escarpment of Tibet and 
the Karakorum plateau, those of the heights of the Pamirs 
on the west, and the southern range of Tian Shan on the 
north. Within the ring of encircling mountains, the basin 
floor is composed of a broad desert zone of gravel surround- 
ing a zone of vegetation in which most of the villages and 
towns are situated, and which in turn surrounds a great 
central desert tract of sand and salt. The entire basin, 
which is as large as the portion of the United States eaaX 
of Lake Michigan and north of Tennessee (three times as 
large as Great Britain and Ireland), drains to the salt lake 
of Lop-Nor. At least it would drain thither, if most of the 
streams did not wither to nothing in vast slopes of gravd 
and plains of sand. The principal river, the Tarim, or 
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Tarkmnd, flon i t 

he basin and drains over hal 

of this river, the r^t 

As this name applie 
if the oountry under discussic 
iie basin as a whole by the i 
m m done in the case of t 
nUcaca basin, the Great Salt I 
Aeeordingly, I shall make 1 

"Tarim basin/' and shaU use ** Lop 

fte central basin of Asia. T Lop tl ined, 

BQBprises the most western por i of the Chinese i ire. 
IVlpelher with the Turfan in north of Lop-Nor, it 
what is known as Chii Turkestan; and with the 
regions of Hi and Di in to the north, is com- 

prised in the huge Chinese r e of Ebin-Kiang, the 
"aew province.** 

The most important factor in determining the character 
of the vegetation, and hence of the animal and human life 
of a region, is, of course, its climate. The climate of the 
Lop basin depends upon the threefold fact that the basin 
Bes first in the middle of the temperate asone, second in the 
of the laigest of the continents, and third in the 
of a ring of lofty mountains which completely enclose 
iL The three factors combine to minimiase the amount of 
pimpitation, and to induce great extremes of temperature. 
fVom September, 1905, to March, 1906, during most of 
wUA time I was in the central part of the basin, I saw no 
piedpitation whatever, though in mid-January, near Lop- 
Nbr, I came upon two or three inches of snow which was 
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reported to have fallen in mid-December. There are said 
to be usually two or three slight falls of snow each winter. 
In summer, from June to August, more or less rain falls. 
At Khotan, in July, 1905, we had some severe showers, bat 
commonly the amount of rain is very slight. It increases 
rapidly, however, as one approaches the high mountains; 
and among or close to the main ranges, at an elevation of 
10,000 feet or more, there is an abundant fall of rain and 
snow. The results of the unequal distribution of rainfall 
are brought forcibly to the traveler*s notice as he descends 
from the plateaus to the basin floor. At an elevation of from 
10,000 to 14,000 feet, he is among pasture lands where the 
grass is thick and even turfy, but lower down, at a hei^ 
of from 5000 to 10,000 feet, he encounters only spBX» 
vegetation of the xerophilous or drought-loving kind, like 
the sage-brush found in the deserts of Utah and Arisona. 
The change from this poor growth to the almost comply 
absence of vegetable life in the main floor of the basin, at 
an elevation of from 3000 to 5000 feet, is equally significant, 
though less marked. Certain parts of the basin floor are 
well covered with plants, which, however, are supported by 
rivers, or by underground waters from the mountains, and 
rarely or never by rain. It is probable that in the centre 
of the basin the annual precipitation does not amount to 
more than an inch or two ; although on the high mountains 
a himdred miles away it may amount to twenty-five or thirty 
inches. This fact must be kept in mind, for upon it depend 
the marked contrasts in the vegetation of the contiguous 
concentric zones of the Lop basin; and these, in turn, 
determine the distribution and many of the habits of man. 



THE HEART OF ASIA 95 

The temperature of the Lop basin varies greatly, but the 
oEtremes are comparatively easy to endure, and their effect 
B much less noticeable than that of the variations in pre- 
cipitation. During the nine months that I was in the basin, 
!rom June, 1905, to March, 1906, the observed temperature 
ranged from.minus seventeen degrees Fahrenheit to ninety. 
riie extremes must have been greater, for I kept among 
iie mountains for the most part in the hot months of July 
ind August, and was at the lowest, warmest part of the 
bunn during the winter, which was not regarded as par- 
ticnljuiy severe. In general, the months of December, Jan- 
Miy, and February are intensely cold, the temperature re- 
Baining below seio much of the time. The people suffer 
but little, however, since the areas of vegetation furnish 
ibmxlanl firewood in most p sheep-skins can be pro- 

sored cheap from the shephei' among the mountains, and 
mom bouses can usually be made of mud. Moreover, the 
lir is dry, and there is comparatively little wind in winter. 
Fbe chief difficulty caused by the cold, except where the 
faewood has all been cut off, is the freezing of the shallow 
ilreams which furnish the usual water supply. In some 
eases, as I saw at Oi-Toghrak, east of Keriya, the difficulty 
b met by digging wells. They are not very satisfactor}', 
however, because of their great depth, sometimes two hun- 
dred feet, and because the water is often impure or saline. 
BdO, it is much more convenient to use such wells than to 
be obliged to melt ice chopped from the frozen canals and 
bfoogfat home in donkey loads, as we saw in some of the 
F^^n^y villages. Where the main stream is so large that 
it never freezes entirely, poob, of such depth that they can- 
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not freeze to the bottom, are located at the street coroerSy 
and, according to Bellew, are filled at intervals by tmniiig 
the stream into them. To the fastidious Occidaital» the 
practice has certain disadvantages: the dust and dirt blown 
into the water are never cleaned out; and in summer people 
wash not only their clothes but their bodies in the pools. 
At one place, Imamla, — and so far as I could learn, it is 
the only place in the Lop basin where the practice is fol- 
lowed, — the winter water supply comes from a ** karis," 
one of the tunnels common in West Turkestan. They are 
dug under a gravel flood-plain, and slope slightly less than 
the surface, so that they lie deeper and deeper under ground 
as they are followed up toward the head at the base of the 
mountains. 
At first it seemed to me that the people of the Lc^ basin 

— Chantos, as the Chinese call them, and as I shall hereafter 

— were remarkably indifferent to cold. Time and again I 
saw men curled up under small sheep-skins sleeping soundly 
out of doors in zero weather. Experiments showed that 
I could readily do the same, and could sleep comfortably 
under a sheep-skin in the open air with a temperature of at 
least minus six degrees. The absence of wind, especially 
at night, makes the low temperature easily endurable. The 
natives like to keep warm, nevertheless. When we were 
camped where there were no houses, the guides or pony- 
men frequently waited about my tent at night to forestall 
one another in pouncing upon my fire as soon as I left it 
They usually dug a shallow trench, put the live coals into 
it, covered them with three or four inches of soil, and slept 
on top. 
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The diange from winter to spring is said to come sud. 
denly. April b often so wann that flies and gnats, an almost 
unendunble pest all summer, b^n to be very troublesome. 
The summers are somewhat trying because of the long hot 
days and glaring sun. The temperature, even in the shade 
of the cultivated trees in the irrigated regions, sometimes 
riws to a hundred dq;rees. I did not find it particularly 
d isa gre ea ble, however, either in August, 1008, near Kash- 
gar, nor in June, July, and August, 1905, near Khotan. It 
was much like Utah. The heat was tiring, but if one stayed 
io the shade at noon, and did not exert himself, it was pos- 
sible to be quite comfortable. Out in the open deserts of 
sand and gravel, however, the heat and glare were terrible. 
Even in September the sun raised the temperature of the 
sand in the Keriya desert to such a degree that one could 
molt walk on it barefooted. In addition to the heat, the 
smuner, like the spring, has an extremely disagreeable 
iealnre in the strong winds, generally from a northerly 
quarter* They rage violently at frequent intervab, darken- 
ing the air with dust from the never remote desert, filling 
oae*s eyes* nose, and mouth with dust and gritty sand, and 
making every one irritable. 

By the middle of September in 1905, — and such, I be- 
Eeve is usually the case, — the winds had largely ceased, 
the hot season was past, and the weather was almost ideal. 
Hie air was crisp and invigorating; one could work hard in 
the sun, or sit still in the shade, without discomfort. Day 
fay day the weather grew cooler and more bracing, but there 
was rarely any sudden change. In October I began to have 
a fire of diy tree trunks in the evening, but the days were 
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mild. It was not till the end of November that the ilupi^ 
ing coolness of autumn changed to the dulling cold of 
winter. On the whole, the climate of the £kx>r of the Lop 
basin is excellent. The extremes are neither debilitatiDg 
nor deadening; the dry air and the freedom from sudden 
changes make it healthful; and during certain seasons it 
is stimulating. Its chief drawbacks are the monotony, and 
the dry, parching heat of summer. One always knows 
what the weather of to-morrow or next week or next mooth 
will be; one b rarely invigorated by a dear day after a 
storm in summer; and one never has the stimulus of sud- 
den changes, such as that which rouses all the energies of 
the farmer to get in his hay before it rains, or the gardener 
to pick his fruit and vegetables before a sudden frost. 

Turning now from the climate of the Lop basin to its 
character and appearance as a whole, the latter can, pe^ 
haps, best be appreciated by comparing the basin to a sea. 
Indeed, except for the accident of the absence oi water 
for the last few million years, since the Cretaceous or early 
Tertiary era, it has all the qualities of a basin such as 
that which holds the Mediterranean Sea. For age after age, 
a great block of the earth's crust — the basin floor, corre- 
sponding to the floor of the sea — has been slowly settling 
downward, away from the surrounding plateaus, — cor- 
responding to the continents, — which once were approxi- 
mately on a level with it; or else, what amounts to the same 
thing, the plateaus have been lifted up, and the floor has 
moved but little. At the west end of the basin from S[eriy8 
around tlirough Kashgar to Uch Turfan, and perhaps to 
Bai, or Kucha, the dislocation between the plateau blocks 
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i the bttsio fk 8 form of a monocline or bend, 

ither to the east, from Kenya to beyond Lop-Nor or 
rther, and from Koria to Ying-pen, where the uplifted 
ftion of the northern mountains comes to an end» it takes 
e form of a fault or break. The result is a pronounced 
pographic difference between the more gently descending 
istern borders of the basin, on the one hand, and the 
vply cut eastern border, on t other. To the west, the 
Mmtains meige somewhat it the plain, and, however 
Ditgingly, myite man, as it le, to enter and occupy 
n: to fbe east, the mountains, though battered and 
Mded, rise sleep and repellent, offering no opportunity 
r loads or settlement. Here, as on the borders of other 
uply depressed seas like the Mediterranean or Carib- 
10, there are evidences of volcanic activity at times no 
ther dtttant than the early part of the glacial epoch, as 
aw on the Keriya River near Polu. 
h order to understand the distribution of life in the Lop 
■n, we must remind ourselves of a familiar geological 
wess. Ever since the beginning of the differentiation 
ween the plateaus and the basin, streams from the high- 
ds have brought to the basin floor rock waste of all sizes, 
1 have deposited it to a depth of probably thousands 
het Among the mountains, the streams descend steeply 
1 rapidly, and are heavily loaded with rock-waste, much 
which consists of cobbles and pebbles. On reaching the 
;e of the basin, their velocity is suddenly checked because 
Kbe change in grade; and they are compelled to deposit 
coarser materials, and to go on loaded only with sand 
I day. Little by little these too are deposited, as the 
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streams grow more sluggish farther away bom the moun- 
tains; and at last, the veiy finest particles are deposited in 
the terminal salt lake, if the streams are able to persist so 
far. By the long continuance of these processes, the basin 
floor has been provided with two chief parts. The first is 
a somewhat sloping zone of gravel, a characteristic pied- 
mont deposit, forming a peripheral ring from five to forty 
miles wide at the base of the mountains. The second is a 
vast inner plain of sand and day, nine hundred miles long 
by three hundred miles wide, and so flat that it is eveiy- 
where sensibly horizontal. The plain b not featurdess, 
however, for it is dearly divided into three parts, diarac- 
terized, as the map shows, by vq;etation, by sand, and by 
y lacustrine deposits. 

Vegetation b confined chiefly to a narrow but contin- 
uous zone encircling the desert areas of sand and lake 
deposits, and lying just within the piedmont zone of gravel, 
to which it is closely related. Occasional narrow tongues 
or bands of vegetation accompany the larger rivers far out 
into and even across the sand, but they are relatively un- 
important. The relation of the piedmont gravels to the zone 
of vegetation must be clearly understood, as it is perhaps 
the most important fact in determining the habitability of 
the Lop basin. On entering the zone of gravel, the streams 
deposit their loads of pebbles, and thereby fill their beds, 
making it necessary for the water to seek new channels, 
which naturally branch often and are broad and shallow. 
Thus a large surface is exposed to evaporation, and the 
streams lose in volume. A much greater loss takes place, 
however, because of the vast quantities of water which sink 
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olo the porous Ihirstj the smaller streams 

has disappear entirely, and of the larger ones do 

ikewise except during the flo< . The effect b most 

narked where the break beti i the plateaus and the 
3asio floor takes the form of a f i f or t 1 1 i 
)f the slope of the valleys cut in • [ < 

itreams lo be reiy swift and lo b Jo^ a lount 

)f coarse detritus. The suddc nge ; at the base 

if the mountains neoessitatefl t p J of much ma- 
herial, with the result that hi of piedmont gravel 

lie formed. Between Kenya ( chen they sometimes 
t«ach a width of forty or fifty m b. Only a large stream 
Ban succeed in crossing sudi an expanse of parched, naked 
gravel. It is evident that the major part of the rather abun- 
daot supply of water from the mountains must disappear 
b the piedmont gravel som long before it can reach a 
point where it might supporl much vq;etation, or be util- 
mtd by man. The water is not wholly lost, however, for 
il cannot sink straight dow 1. The gravel contains 

frequent lenses of somewhat ey, less pervious material, 
wioog the slightly sloping si ce of which the water is 
obliged to flow away from tl mountains. Moreover, the 
few wells which have been dug show that the lower layers 
of the gravel are saturated wi th water, and hence whatever 
more seeps down from above must tend to flow along the 
sufaoe of the previous ground water, the level of which 
necessarily slopes away from the mountains. The net 
result is that the vanished streams spread out into an un- 
derground sheet, which slowly, but steadily, flows toward 
the centre of the basin. As it gets away from the rather 
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steeply sloping piedmont region of coarse gravd, 
reaches the flatter region of fine sand and imperv 
clay, it approaches the surface, or rather the surface 
proaches it, until finally, near the end of the last fine grai 
the ground becomes permanently damp close to the ; 
face. The phenomenon is the same as the so-called spr 
line in northern Italy, where the water from the Alps, a 
flowing underground through piedmont gravels, fom 
line of springs. In the Lop basin, where the surface of 
ground becomes damp, an abundant growth of v^etat 
chiefly reeds, tamarisks, and poplars, is able to flou 
without the help of rain. The zone of vegetation thus fon 
varies in width from nearly twenty miles between Khc 
and Keriya, to a few hundred yards at the eastern em 
Lop-Nor, but its character is eveiywhere much the sa 
It is unmistakable along the entire south side of the bi 
for nearly a thousand miles, and is almost equally oonti 
ous, I believe, on the north side, though there it is m 
less noticeable because its location is almost coincident i; 
that of the similar zone of vegetation of the eccentric 
placed Tarim River. The only part of the basin where 
zone cannot be detected is the northeast comer, whid 
exceptional in many other ways also. Most of the to^ 
of the Lop basin are located in the zone of v^etati 
the chief roads follow it, and from the point of vievi 
geography or the relation of the organic to the inorga 
it is the most important feature of the country. 

The areas of sand and lacustrine deposits comprise< 
the central plain are notable as examples of the kindi 
regions not adapted to life of any form. They are a 
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npoHanl as a t in times past, under different 

Doditions» the same regions were more favorable to life. In 
lie eastern part of the plain, widespread deposits of broken 
lad blistered salt, and beds of irariegated clay, proclaim that 
long ago the lake of Lop-Nor was much larger than now. 
Fartfier west, the waste of sand known as the Takla-makan 
daert illustrates the work of the wind. Acting upon the 
■ntfrials deposited by the streams in broad flood-plains 
nd playas, the wind heaps the^coarser g^ns of sand into 
m endleas succession of wavei It carries off the finer par- 
lidei as a hateful base, whic b finally deposited on the 
■ooitain slopes to the south, covering them with soft beds 
d loeis, excellent for pasture-land wherever there is rain 
cwogh. In many places the sands of Takla-makan have 
bvied the ruins of ancient villages, or the remnants of 
Maent vegetation, which could have existed only when 
Ibe climate was moister than now. 

Pew parts of the world are so simple in structure as the 
Lop basin with its marked concentric zones. In few do 
CHiliguous regions differ so greatly and change so abruptly 
a physical character, and hence in their relation to life. 
1\e lofty, well-watered plateau zone stands like a conti- 
•mtal ring around a sea forever dry. In their colder, more 
(kvated portions the plateaus are absolutely desert; but in 
ilj^itly lower regions they are covered with rich grass, and 
bimnnier support the numerous flocks of pastoral nomads. 
Sometimes the nomads pass over the edges of the plateaus, 
nd go part way down the long slope leading to the basin 
ioor. In general, however, and especially where the break 
between the plateaus and the floor takes the form of a fault. 
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the mountain slope is too nigged in its upper poitions, and 
too arid lower down, to be occupied by man except in tlie 
larger valleys. At the heads of these valleys, hardy nomads 
graze their flocks amid the magnificent scenery of loess- 
covered moraines and steep valley walls, while tar down- 
stream, beyond almost impassable goiges, charming villages 
lie like green ribbons on narrow terraces of loess. At the 
ends of the valleys, a rude transition brings one into the 
wearisome desert of the zone of piedmont gravel, like a huge 
beach of daik, monotonous shingle. Sometimes the gravd 
bears on its lower edge isolated areas of sand-dunes like 
lagoons of the great dry sea beyond; but oftener it abruptly 
gives place to the refreshing verdure of the zone of vegeta- 
tion, a jungle of tamarisks and poplars, broken by broad 
expanses of feathery reeds, or by areas of cultivation. The 
zone of v^etation b not all a zone of life; frequent areas 
contain little except dead plants, slowly worsted in the hope- 
less fight against a changing climate. In scores of places 
in this, the sole zone where life is abundant, great mounds 
from ten to fifty feet in height, capped with the feathery 
shoots of dying tamarisk bushes, — easily l^ible records 
of desiccation, — stand like huge boulders capped with sea- 
weed between the green tide-flats, so to speak, of the zone 
of vegetation and the encroaching waves of the great inte- 
rior desert of sand. The desert, white, yellow, or gray on 
the edges, reddish in the centre, is beautiful in spite of our 
presuppositions. Life, to be sure, is absent, but the graceful 
curves of dune and ripple and the harmonious blending 
of tints are a continual delight, provided the mind is free 
from anxiety. 
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a the ruins of ancient dvilization are beautiful in the 

graceful shrouds of their interment in the sand. It is 

far to the east, in the monotonous wastes of the salt 

lay of old Lop-Nor, that one comes to the real 

Q of desolation.' 



CHAPTER V 

KHIRGHIZ NOMADS AND THE INFLUENCE OF IHB 

HIGH PLATEAUS 

X HE great physical difference between the plateaus and 
the floor of the Lop basin has notable consequences in the 
diverse human habits and character of the two rq^ns. 
Apparently, the physical differences are the cause of the 
human differences. In order to take the first step in bring- 
ing out this geographic contrast between the human inhab- 
itants of the two diverse r^ons, I shaU postpone the ae- 
count of our journey from the Sanju pass down to the sone 
of vegetation, and shall devote thb chapter to a description 
of the Khirghiz, a race of Mohammedan nomads inhabit- 
ing the high plateaus. As the Karakorum plateau is for the 
most part too high and cold to be inhabited, we saw but a 
few score Khirghiz on the way from India to Turkestan. In 
the summer of 1903, however, as a member of the Pum- 
pelly Expedition of the Carnegie Institution, I spent three 
months among the Khirghiz of the plateaus to the west and 
southwest of the Lop basin, chiefly in the western and 
central part of the Tian Shan plateau. During a residence 
in Turkey I had learned a little Turkish; and now I found 
that I was soon able to pick up enough of the Khirghiz 
dialect of Turk!, a language very closely allied to Turkish, 
to dispense with an interpreter in all ordinary matters. A 
little knowledge of their language went far to put me on 
terms of comparative intimacy with my Khirghiz servants. 




INFLUENCE OF THE fflGH PLATEAUS 107 

ilitated a very pleasant acquaintance with many of 
>le whom we met. 

ever I have found the Khiighiz living unrestrictedly 
beir normal nomadic conditions among the moun* 
hether north, west, or south of the Lop basin, they 
to have essentially the same habits and character. 
IS I can learn, the Indo-European nomads to the 
the Lop basin in Wakkan and Sarikol, and the 
nomads of Buddhist faith to the east in northern 
id eastern Tian Shan, all of whom live under physi- 
litions similar to those of the Turanian Khiighis, 
7 similar habits and character in spite of differences 
and religion. This suggests that environment is in 
& more potent than either race or religion in deter- 
habits and even character, provided, of course, that 
ironment is operative long enough. In the follow- 
ptciB it will be interesting to inquire how far the 
habits and characteristics mentioned are best ex- 
as the product of physical environment, according to 
othesis of this book, and how far they are the result 
and less easily defined causes not here considered, 
ypical part of the Tian Shan plateau which I visited 
( lies between Andizhan on the west, Issik Kul 
Lake) on the north, and Kashgar on the south. The 
hysiographic feature of this western Tian Shan 
as of the Karakorum, is that the so-called moun- 
tem is in reality an area of low relief which has been 
to a great height, forming a broad plateau. The 
rras accompanied by warping, which has divided 
teau into a series of basins and rolling ridges or 
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uplands, none of which are as yet extensively dissected faj 
the rejuvenated rivers» whose grade and consequent power 
of dissection were greatly increased by the change of level. 
Thus a large part of the western Tian Shan region con- 
sists of smoothly floored basins and gently rolling uplands 
lying at a height of from 10,000 to 12»000 feet above the 
sea» and therefore subjected to relatively heavy precipita- 
tion in summer. The conditions of climate among these 
'*pamirs," as \hey are genericaDy called according to 
Younghusband, allow an abundant growth of thick, turfy 
grass full of flowers. Trees, however, are wholly absent on 
the main plateau, and are rare even on the lower slopes. 
Schimper explains this as due to the fact that the wet season 
in midsummer is not long enough to favor the growth of 
trees, which require a growing season much longer than 
that of grass. Nevertheless, in the valleys, at an devatioo 
of from six to nine thousand feet, there are some trees and 
a profusion of delicate flowers, rich grass, and shrubs. 

It is not my purpose to discuss the vegetation. It may be 
worth while, however, to print here a list of the plants, so 
far as I happened to record them, which grow wild among 
the lower slopes of the mountains northeast of the Lop 
basin, but are cultivated in Europe and America. They 
comprise the apple, apricot, plum, and olive (not the com- 
mercial species); the asparagus, onion, and rhubarb; the 
candytuft, chrj'santhemum, crocus, heliotrope, peony, 
phlox, and tulip; the large blue and purple varieties of 
columbine; the pansy and lady's delight, both purple and 
yellow; and the red, yellow, and white varieties of the poppy 
and rose. That there are many more than these nineteoi 
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fpedes I am well aware* but those mentioned are enough to 
ihow the general character. The names of the plants were 
originally recorded with no thought of their possible signifi- 
cance. Thelistisof interest in view of the much controverted 
theoiy that Central Asia was the original home of the chief 
races of Europe. So far as it goes, it supports the theoiy; 
lor it sv^ggests that the original migrants from Central Asia 
carried with them plants which there grow wild, and which 
liave flinoe been cultivated in the new lands where the wan- 
derefs finally settled. 

Returning to our main subject, the first and most impor- 
tant geographic feature of the Tian Shan plateau is, as we 
liaTe seen, the pamirs, or plains of rich grass. They deter- 
mine the character of animal life, including man. The cli- 
mate b so cold, and snow lasts so long, that animab cannot 
permanently inhabit the plateau in great numbers, unless 
tliey hibernate like the innumerable marmots, or migrate 
Ske birds; and even the latter cannot find food easily be* 
of the scarcity of insects and of weeds with large 
Yet during the summer months the conditions are 
ahnoal ideal for herbivorous species of animab. Man can 
easily turn this fact to his advantage, provided he adopts the 
habit of permanent nomadism. The rich, grassy uplands 
are capable of fattening millions of sheep and cattle during 
the summer; but before the winter snow sets in, the flocks 
most be driven many days' journey down to the dry open 
plains, or lo protected valleys, in either of which places the 
animab find poor picking compared to their rich summer 
pasture. The Khiighiz shepherd must change his residence 
at b«st twice a year. Hb family must go with him. All the 
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men are needed to care for the flocks, and it would not be 
safe to leave the women and children far away in the vaUeys. 
Moreover, if they were left, they would have nothing to do, 
for there is practically no opportunity for agriculture, and 
the only work to be done in summer at the winter quarters 
is to cut a little grass for winter use. Some of the pooRr 
families are sent down for a few weeks in July or Ai^gml 
to do this. As a matter of fact, the shepherds mofe ft|ir 
dwellings much oftener than twice a year, for the baft |Mi- 
ture is found close below the ever-shifting snow-IinfiT II 
takes but a few weeks to eat up the finest grass near to Ae 
tents, and then, either the camp must be moved, or ^ 
flocks driven farther. Again, as the animals axe broiq^ 
close to the encampment at night, the ground soon becomes 
foul, especially during the rainy weather of summer, when 
there is no chance for it to dry. Thus, by force of physical 
environment, nomadism is the only condition under which 
human occupation of most of the Tian Shan plateau is 
possible. 

Tliis being so, it is easy to see that the necessity for fre- 
quent migrations l)ecomcs the main fact in the lives of the 
Khirghiz, and clelerniines all manner of habits and customs. 
For instance, dwellings must be such tlmt they can be 
easily carried from place to place. All men, whether rich or 
poor, must move efjually often, and even the richest cannot 
have a very large or ostentatious habitation. The materiab 
for houses are willow sticks and woolen cloth, because these 
are the most easily available. The round tent is thick and 
tight, in order to withstand heavy rain and snow. It has 
in the roof a large round hole, capable of being covered widi 
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t ffeh, but ofle m to aDow the escape of the pun- 

pent smoke of dnea aung which forms the only available 
Fuel. The most salient feature of the dwelling, however, 
is the ease with which it can be taken to pieces and moved 
horn place to place. Hence its peculiar appearance and 
mode of construction, which e more evident from the 
icoompanying photographs n from any description. 
No iron is used; the lattice-w :, made of pieces of willow 
in inch in diameter, is bound by strips of raw-hide 

limwn through holes, while th po i i support the roof 

ue tied in place with home-made ropes of wool. Large 
leili cover the outside, the lov rt of which is sometimes 
idomed and protected by matti made of reeds a quarter 
rf an inch thick and four feet 1< tied so as to stand ver- 
tically. The whole dwelling can folded compactly into 
pieces of convenient size for riage by camels or oxen 
irlieoeTer a migration is to take place. 

In similar fashion the furniture of a ** kibitka,** as the tents 
ue called, is of peculiar sorts, corresponding to the materials 
^ the disposal of the Khirghiz, and to the necessity of easy 
bmnsportation. Utensils are made chiefly of leather and 
ipood, the most available materials which will not break. 
Again, the dress of the Khirghiz is adapted to the coolness 
ind dampness of the climatic conditions under which the 
people live. Having described these things, we at once pcr- 
oeive that they in turn limit the aesthetic sense of the Khirghiz. 
riiese people cannot know much about architecture or the 
ceramic art; but they can and do enjoy bright-colored rugs 
ind feks, gaudy leather boxes, gay screens or hanging door- 
W9j% and goigeous robes or delicately embroidered head- 
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dresses for the women* The designs which the people em- 
ploy are for the most part simple and highly characteristic, 
as appears in the drawings on page IIS, which were made 
by Professor Davis in some of the kibitkas where we were 
entertained. The environment of the Khiighiz limits and 
controls, but by no means stifles, the aesthetic sense. 

A description of some of the events of two days in early 
July, 1903, when Professor Davis and I traveled from the 
Narin River up to Son Kul (Left-hand Lake) will illustrate 
some of the points already mentioned, and will give an idea 
of the daily life of the people. , From the ford of the Narin 
River, an easy ride up a pretty mountain valley brought us 
to a group of kibitkas, set in a green amphitheatre 8U^ 
rounded by steep walls of gray limestone. An unusually neat 
kibitka, so new as to be still white, was evidently bmig jMe* 
pared for us at the suggestion of the Khiighiz guide, who» d 
his own accord, had ridden ahead to see that all was leadf 
for our reception. The kibitka had been picked up bodily, 
and, as we approached, was being carried to a cleaner spot 
away from the unpleasant neighborhood of the other kibitkas 
and of the flocks and herds. A dozen men and women had 
gone inside, and picked up the kibitka by the lattice-woik 
fence. Under the direction of a man on the outside, who 
acted as eyes for the rest, they were carrying it blindly to 
the designated spot. It looked like an enormous beetle, 
walking across the turf with a dozen pairs of human l^s. 
The household goods which the kibitka had sheltered — the 
piles of rugs, felts, quilts, skins, boxes, bags, wooden bowls, 
and leather buckets — were left exposed in a sorry heap, 
which the women good-naturedly removed to another tent 
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In the evening, our Khiighiz village was in perfect order. 
Ten or fifteen kibitkas were scattered on a fair green slope 
between the steep gray cli£Fs. On one side, hundreds of 
stupid sheep were trying to push their way into the cen- 
tre of the flock; on the other, herds of neighing, kicking 
horses, fat mares, and frisky colts were interspersed with 
stolid cattle and with camels — awkward two-humped 
beasts, strangely out of place among the lofty mountains, 
and ridiculous in felt coats put on to keep them waim 
and, especially, dry. In the morning, the village was in 
dire confusion. Kibitkas were lying in pieces on the ground 
with household goods strewn around them. A migration 
was to take place, and men, women, and children were 
busily making preparations. The slow-moving, pattering 
flocks of sheep had already been sent away at dawn, but 
the rest of the animals disported themselves among the ruins 
of the tents, waiting to be packed or ridden. 

The men of the community were clad in big top-boots, 
black conical hats of heavy felt with brims of Astrakhan, 
and long quilted cotton gowns, which had been wet so often 
as to appear dark and oily. Their chief business seemed to 
be to load the animals, or to catch those which were still 
loose. When a horse was to be caught, a man seized a pole 
like a fishing-rod with a loop of rope at the end, and jumped 
bare-back on another horse which was already bridled. 
Violent kicking and lusty shouting started both horses into 
a fine gallop, and it was sometimes half an hour before the 
loop was thrown over the animal's head. 

The women wore heavy boots and quilted gowns much 
like those of the men. Many, however, had taken off the 
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outer gmiment, mad were dressed in loose gowns of white 
ootlon, or, in the case of the rich, of gorgeous silk, red, 
purple, and yellow. The sleeves of the garments of both 
aezes ezt«ided five or six inches below the hands, and took 
the place of gloves as a protection against cold, especially 
in ridii^ borsebadL. The headdresses of the women, often 
a foot high, were wonderfully constructed of fold after fold 
of white doth wound into a cylinder. One fold hung over 
the ean and under the chin in such a way that it could be 
drawn up over the lower part of the face, although this 
rard|y done. From below the huge headdress the black 

ir hung in silver-studded braids, pieced out with cords or 
ilri^gi <rf leather. At the ends of the braids, one or two 
sBver roubles and the keys of all the family chests dangled 
doae te the women's heels. 

When one of the kibitkas had been tied up ready for pack- 
ing, a tiny girl <rf six led up a camel ten feet high, and in 
spite of the creature's horrible grunts and roars, made it 
kned meddy by twitching the rope fastened to a stick in 
ite Doae. The largest, finest camd was adorned with a long 
mi fringe, which hung over the saddle and over the animal's 
long, curved neck to its head. When two men had tied a 
load ot pots, pans, boxes, felts, and parts of a kibitka se» 
curdy to the camel, I saw a silk-gowned mother lay her 
baby in a wooden cradle without rockers. After covering it 
wdL she tied one rope over its legs and around the cradle, 
and a second over ite chest. Then, in spite of its lusty cry- 
iqg, she lifted the cradle unconcernedly to the top of the load 
of the kneeling camel, lashed it on, and covered both baby 
aad load with a large rug. She did not mean to neglect her 
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baby, but though she was one of the ridiest women of the 
community, she, like every one else, had to work that day. 
Cradles of the sort in which this mother laid her child fig- 
ured sadly in a scene which I saw later. Out on a k>ndy 
hill-top among the great mountains we came upon a group 
of graves. Beside each of the six smallest heaps of earth 
there stood an empty, weatha^-beaten cradle; 

Camels were not the only baggage animals that moning. 
Horses are esteemed too highly to be often burdened wHh 
loads, but frequently we saw a man on one side of a stout ox 
and a woman on the other, each with the right foot braced 
against the animal's side while they drew taut the ropes 
which bound the load of kibitka poles. A monkqr-faoed 
dog slunk behind one such pair, while dose by, a girl of ten 
in figured red and purple silk waited to be hdped on to her 
horse. Beside her a tiny imp of three stood motionleas; his 
round, astonished face, long gray dress, and boots so high 
that he could not bend his knees, all sunk into insignifi- 
cance under the immense dome of his black sheep^ddn hat 
Even he could ride a horse, as we soon saw. 

At last, when all was ready, we started on a delightful 
ride up a steep goi^e. The road zigzagged among fine 
spruces, almost the only ones that we saw in Central Asia. 
We passed first a man on a cow, then a heavily loaded 
camel with two small boys perched high on top of the load, 
and two ridiculous baby camels, too small to carry even 
a roll of felts, running awkwardly in the rear. Next two fat 
cows with wooden rings in their noses walked placidly 
along with loads of straw-matting and poles. In front of 
them an old gray-beard with a black hat and a wadded gown 
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rode ptoodty on a spirited horse. His gloved right hand 
rested in a wooden crotch at the upper end of a short stick 
which stood in a little stirrup, and on his wrist perched a 
bunting-eagle with a leather hood over its eyes. Behind the 
man a foQr-yearK>ld urchin, a miniature of his grandfather, 
planted his feet sturdily on the horse, while his hands firmly 
gr asp ed the old man's shoulders. Ahead of this pair a 
ragged lad, mounted bare-back on a yeariing steer, jogged 
aloqg contentedly bdiind a herd of horses and colts. In 
spile of his ngs, be looked happy, well-fed, and warm. So, 
loo, did all the people on that day's march; and, indeed, 
aB fht pastoral nomads whom I have ever met seemed to 
be co mfo rt a ble. When their flocks diminbh and they grow 
poor, tfaqr are obliged to seek new homes, and to betake 
tbemiehes to agriculture, leaving only the rich to continue 
the nomadic life. 

As might be expected from their surroundings, the food 
of fht Khiighiz is very limited in variety, and is eaten in the 
■am p lest way. A typical meal, such as one in which I shared 
and many at which I was a spectator, is likely to prove un- 
pleasant to civilised nerves. One day, as I sat cross-legged 
with a circle of Khiighiz on the gay felts which carpeted 
moat of the floor of a rich kibitka, our host came in, hold- 
ing op the sldrt of his gown full of dried dung. With this he 
kindled a pungently smoky fire on the stones in the middle 
of fht kibitka floor, and on the flameless conflagration put 
some tea to boil. When this began to simmer, he took from 
the lattice-work of the kibitka a cloth lieavy with f^rvase and 
dirt, and spread it before me, questioning the entire circle 
m e anwhi leasto the advisability of serving cream with the tea. 



118 THB PULSE OF ASIA 

After much discussion, a boy was sent to fetch both milk 
and cream» while the host placed on the dirty cloth a metal 
tray containing small pieces of bread and sugar. The bread 
was in the form of cubes half an inch in diameter, such 
as I had seen the plump, redKjheeked women cooking like 
doughnuts in hot fat at the bottom of enormous ircm bowls, 
the sole cooking utensils. Among the strictest ncunads bread 
b a great rarity, and I have had the pleasure of giving a 
piece to children who had never tasted it before. After the 
tray was in place, our host took some china bowls from their 
nest in a round wooden box, and having wiped them with 
another greasy cloth, fiUed them with.tea. By the time this 
had cooled, the boy returned with news that lus quest had 
been successful. At his heels followed a tai Khiighis house- 
wife, who dived into the small woman's sanctum behind the 
ornamented screen of reeds which invariably stands on 
the right as one enters the door, and with a wooden ladle 
scooped almost solid cream from a laige wooden bowl into 
a small china one, and then poiured milk from a leather flask 
into another smaller wooden bowl. As she handed the milk 
and cream to one of the men, she saw that bread was needed 
on the tray. Kneeling before a red and green leather-covered 
box, she reached behind her heels for the silver-loaded 
bunch of keys suspended from her long braid of straight 
black hair, and, finding the proper key, took from its safe 
repository a handful of carefully treasured bread. Now the 
tea-drinking began, and it continued till the supply was ex- 
hausted. Each guest had three or four bowls, but even that 
was not enough, so each one finished with a wooden bowl of 
^kumiss," the fermented milk that still remains one of the 
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important articles of Khiighis diet. Then when the 
aenrants had smacked thdr lips over the remains of the meal, 
each man» with a look to see that his neighbors were ready» 
faised his hands to his face, and all in unison stroked their 
beaida» with a mattered prayer to Allah. 

During the next hour or two, big stories of brave deeds 
and travel were told* or less praiseworthy talk of quarrels 
and women kept the party animated at first, but soon the 
knmiaa took effect, and drowsiness bq;an to prevail. At 
length, to the relief of all, the host appeared, and we knew 
dial the real meal was at hand, for the tea-drinking is, after 
alL bat a new-fangled Russian notion. In his hand, at the 
cod of a spit, he bore a small piece of roasted fat from the 
kidney-shaped tail of the sheep that we were to 
Fnlfiiig his big knife from his girdle, he cut off mcMv 
and fdaced one in the mouth of each guest as an appe- 
Behind the host came his boy, bearing a basin and 
a oopper urn of water, from which in the oriental way he 
poured water over the hands of one after another of the 
•qoatting circle, beginning, of course, with the foreigner as 
the moat honorable. As the Khirghiz put out their hands 
to wash, they made a peculiar gesture in throwing back their 
htog sleeves. 

The washing over, dinner followed promptly — an enor- 
Bona quantity of boiled mutton in a huge wooden bowl, 
lUwIr^ by two smaller bowls full of the broth in which the 
BKal had been cooked. The host waved his hand over the 
bowlaad cried, **Eat;'*someoneelsecried,"Eat;'* and then 
eadi croas-l^gged Khiighiz cried, ** Eat," and, whipping his 
kaife bom his girdle, plunged his hand into the dish. The 
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scene that followed was like the feeding of wild animals in 
a menagerie. Each man grasped a bone» and with lus knife 
and teeth ripped oB huge chunks of meat or fat, and with 
a mighty sucking and smacking drew them into Us moutL 
The daintiest portions, the head and liver, were offered to 
the elders of the feast, who skillfully gouged out an eye and 
yanked out the tongue. When the ec^ of appetite had been 
appeased with two or three pounds of meat and a pound or 
two of fat, most of the guests took a drink of soup, and then, 
with idly hanging greasy hands and greedy qres, watdied 
while the epicure cracked and sucked a bone, and one or 
two of the more skillful carvers prepared a delicate hash. 
The fat tail, which is really delicious, a selected portion of 
the liver, and a good supply of other fat and meat wete most 
cleverly sliced into fine fragments and mixed with soup in the 
bottom of one of the bowls. When the mixture was ready, 
each man rolled up a handful and sucked it noisily into Us 
widely distended mouth, or, as a mark of respect and affec- 
tion, put it into the mouth of his neighbor. The meal was 
over in an incredibly short time — the last bones were cracked 
and thrown to the edge of the kibitka; bowls of soup, fol- 
lowed by kumiss, were again passed around; the big top- 
boots were oiled by cleaning the greasy hands upon them; 
the beards were stroked; and the main business of life was 
over. Day after day the diet is the same as at this feast, 
except that the amount of meat is less and of kumiss more. 
Tl)e mutton is occasionally fried or boiled in its own fat, 
or roasted on a spit. Sometimes a young colt is killed, 
and is eaten as the greatest of delicacies. The meat, the one 
time that I ate it, tasted like a cross between the best grades 
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of wml aad kmb, and was fit for the table of the most exact- 
ing epicme. 

Just as the Khiighis habits of eating are the result of an 
eoTiroiimeiit which compeb the people to live on animal 
food, so their hospitality is the result of that same environ- 
ment, which isolates them, and at the same time compels 
lifteni to tra^. Habitations are so often moved that special 
accommodations for wayfarers do not exist. Yet the nomad, 
in his search for stray cattle, in his business of exchanging 
aninuds, or in his rides between the shifting summer camp 
and the lower valley where he cuts the winter supply of 
grass, must often spend the night far from home. Every- 
frixre Uie people are in the habit of receiving guests, and 
tbm custom is to pay nothing for entertainment. In spite of 
his kmely life» the Khirghis meets the traveler with less sus- 
picion dian does the less cosmopolitan villager who lives 
near a laige dtjr. Usually, when I arrived at an encampment, 
the chief man, who had ridden out a mile or two to meet me, 
jump e d off his horse and gave it to an attendant. Then he 
kd my horse as dose as possible to the kibiika which I was 
to occupy. As I dismounted, he put his hand under my 
shoulder to assist me. When I touched the ground he raised 
his cap, a habit learned, probably, from the Russians. 
Then he took my right hand softly between both of his, and 
finally stroked his beard, suggesting a prayer to Allah. 
Oflen when we met strangers oq the road, they turned and 
mde with us, to do us honor, and to get the news. The 
isolation of the Khirghiz accounts for their eageme5LS in 
this laHer respect, and the abundant leisure of the nomadic 
life nooounts for the unconcern with which a man puts off 
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his work for half a day. These chance encounierB on tbe 
road were often most interesting. One day, as I was crossiiig 
the Jukuchak glacier south of Issik Kul, five men appeared 
on the ice above me» one mounted on an ox, one on a 
cow, and three on horses, with a loaded camel bringing up 
the rear. All these five strangers dismounted from their slip* 
ping animals and, walking across the treacherous ice* gravely 
shook hands with me. 

Another hospitable Khirghiz habit appears to be a direct 
result of the nomadic life and the abundance of animals. 
On entering the main Tian Shan plateau, I found that each 
day fresh horses were brought for me and my men, and even 
for our baggage. At first I understood the servants to say 
that our horses were tired and needed rest, which was true, 
but when I offered to pay the hire of the supplementaiy 
horses, I discovered my mistake. In these regions, it appears, 
the traveler is theoretically supposed to start from home, 
and to return thither by the way that he went. The first day 
he rides his own horse, and at night turns it out to feed with 
those of his host. In the morning he does not take his own 
animal, but a fresh one from among those of his host. Thb 
he again leaves at night, and so on day after day. On the 
return journey, he picks up at each place the horse that he 
left there and returns it to its owner. In practice, the scheme 
is not so simple. In our case, we were furnished daily with 
from six to ten horses belonging to various people at tbe 
camp where we had spent the night. At the end of the day's 
march, or occasionally in the middle of the day, we gave up 
the animals to one or two men who had come with us for 
the purpose of driving them back. For all this the people 
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would take no pay whatever, though it was often offered. So 
htdj does one man make use of another's horses that not 
infrequentty, when we passed a new herd, some one would 
Mjr* ** My horse is bad," and would dash off to catch an- 
other with a fish-pole. I do not know how universal the 
€mtom is, but during our journey the changing of horses 
played so important a part that the stock remark was not 
about the weather, but **How is your * animal' to-day? 
Has he a good gait?** 

The sports as weU as the labors of the Khirghiz result 
JSrmd the phjrsiographic conditions which induce nomad- 
im« HoTKS and horseback riding are the one idea of these 
people, and their greatest sport is the '* bagai." I saw this 
iolefesting game in the Alai valley, close to the border of 
As we came down the hillside to the smooth plain, a 
of distant horsemen seemed to be standing motionless, 
onto one darted out, and the whole fifty or sixty dashed after 
him. Evidently they were chasing a leader in some game, 
and fht leader kept changing. Drawing nearer, we saw that 
two galloping horsemen had detached themselves from the 
crowd and, as they rode toward us, were struggling for a 
kige black object bigger than a sheep. Suddenly one of 
them threw his leg over this, gave it a jerk which nearly dis- 
Doonted hb rival, wheeled his horse to the left, and, dash- 
ing up to me, threw the thing at my horse*s feet. It was 
a black calf, headless and footless, and partly skinned. At 
ooce three or four men who galloped up behind the leader 
leaned from their moving horses and attempted to pick it 
up. Two grasped it, twenty or thirty others surrounded 
them, and all struggled to seize the calf and carry it off. In 
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the mSlee, the horses jumped and turned this way and tfaat» 
while all the riders tried to force a way to the middle of the 
fight, whipping their own and other people's horses, tak- 
ing horses by the head and turning them suddenly round, 
and themselves leaning far out of their saddles as they 
grabbed madly at the black calf. At last one man captured 
it, threw it over the front of his saddle, put both legs over it, 
and was off at a dead run with fifty others after him. They 
could not catch him, and, making a great sweep as huge 
as the terrace allowed, he returned in triun^h to throw 
the beast before me and get the custonuiry reward. 

Then began another scrimmage, in which one oyer^zeal- 
ous rider was knocked from his horse and apparently tram- 
pled on, but when the kicking, suiging crowd of horses had 
passed, his horse was still with him, and he mounted and 
galloped off with a grin. After half-a-dozen scrinunages, 
one daring rider seized the prize and went over the terrace^ 
down a hundred-foot slope so steep that a footman could 
scarcely climb it without zigzagging. At the foot, the bold 
rider, hard pressed by his pursuers, cantered across a broad 
arm of the river, and away across the plain beyond, trying 
as he went to skin the calf> for he who carries off the skin 
wins the "bagai." 

We rode away with the " Deyem Bai," the giver of the 
entertainment, who was homeward bound to inspect the 
cooking of the sheep for the feast that was to follow. It is 
the custom, I was told, for men of wealth to furnish a goat 
or calf for the " bagai," and to invite all the men of one or 
two villages to join in the sport, and at the end to indulge 
in a feast, or better, a carnivorous orgie. Among the occa- 
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tioQs for a ~bag»i** are a marriage, the birth of a son, the 
erection of a new kibitka» and a death. Possibly this strug- 
^ for a dead animal is a relic of the time when the ances- 
tors of the Khiighix rea% fought to get the prey from one 
another. Whatever its origin, it b a wonderful training in 
horsemanship. For some reason, no woman is allowed to 
see the *' bagai/' or, naturally, to join in the subsequent 
feast 

The completeness with which Khiighiz life and character 
are determined by natural surroundings makes the relation 
b e t ween physiography and life far more evident than in the 
ease of more highly civilized people. If the nomad is to be 
successful, the keenest of eyesight is necessary to detect 
cattle or encampments at a dbtanoe. I was amazed one day 
to hear my guide say, *" Do you see those cattle off there at 
the foot of the mountain? They are Chinese animals — 
yaks.** Afler a long search I found them, mere tiny specks 
of Uadc, so far away that even with a strong field-glass 
I could barely distinguish them from ordinary cattle. That 
my guide should recognize them as yaks shows a keenness 
of sight equal to that of the most skillful hunting tribes of 
savages. Other Khiighiz showed equal quickness in detect- 
ing smoke, kibitkas, men, and animals at a distance, so that 
the trait seems general. 

His mode of life makes the Khirghiz able to endure hun- 
ger* thirst, and fatigue, for these are the necessary ac^com- 
paniments of long rides in search of strayed cattle. He has 
DO fear of raging fords or slippery passes, and despises the 
Chaoto or Sart of the city, who shrinks from crossing a ford 
what his horse may lose his footing and be washed down- 
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stieanL In such rough experiences the SSiiighis learns to 
be self-reliant, and his frequent meeting of strangers under 
all sorts of circumstances gives him an air of readiness and 
self-possession. The talk of the Khiighiz is full of roads 
and travels. If you ask a man how far it is to a certain 
place, he at once begins to tell you all the intermediate 
stages and their difficulties. These people have the know- 
ledge of their plateau that comes from experience, but 
book knowledge is very rare. As my escort, a proud, influ- 
ential Khirghiz, said one day, ** Why should the Klurghis 
learn to read ? It is enough for us to know about sheep and 
horses and cattle. What more do we want?** 

If there were no outside world with which to come in con- 
tact, such a view of life might perhaps be wise. As it is, the 
Khirghiz cannot stand against the hard realities of dviUza- 
tion. The coming of the Russians, who now rule most of 
the native tribes, has done them an immense amount of good 
in making the country peaceful and safe, and in providing 
good markets for the products of the flocks. It has also 
added to their happiness by making such luxuries as tea, 
sugar, bread, and cheap cotton cloth accessible to all, but it 
will harm them if it leads them to abandon the pastoral life 
for that of the day laborer. The delightfully gentle and 
gracious courtesy of the Khirghiz cannot ofiFset their lazi- 
ness, if that term can be properly applied to a quality which 
is a necessary outcome of the nomadic life. A nomad is jus- 
tified in being often idle, for his great exertions at certain 
times compel him to rest at others, but the qualities so en- 
gendered are of no use when steady work is required day 
after day. Thus it comes to pass that those Elhiighiz who 
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have ocHne into dose contact with the Russians seem to be 
deteriorating. Laainess leads to dishonesty, and both tend 
to insolence and vulgarity. A change of habits, too, causes 
greater uncleanliness, for customs that may be harmless 
where a camp is shifted every month or oftener, lead to 
filthiness where a kibitka stays for six months or a year in 
ooe place. Change of any kind is always difficult, especially 
for people like the Khiighiz, who have adapted them- 
sdves completely to a type of physiographic conditions so 
uosiial as those of the Tian Shan plateau. 

Not only the outward habits of life, but also certain men- 
tal and moral qualities of the Khirghiz are due largely, if 
not entirely, to physical environment. We will now take up 
ooe or two among the many subjects where such a relation 
does not at first sight appear, although I believe that it 
cnsls. In determining the mental and moral character of 
a people^ do factor is more important than the position of 
women, and the resulting character of the homes in which 
the diildren grow up. If the position, and hence the char- 
acter, of women is materially affected by physiographic 
eovironment, it follows that a host of other characteristics 
must be indirectly affected through the tremendous agency 
of the home and of early training. I freely admit that 
religioii, heredity, tradition, and perhaps other unknown 
fectoTB play an immense part in determining the character 
of a race, but these, too, in their origin and growth ha\'e 
probably been greatly influenced by physical environment 
With that, however, we are not now concerned. It will be 
coo^gh to point out certain ways in which the physiography 
of fht Tian Shan plateau, working through the institutions 
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of nomadic pastoralism» affects the position of women. If 
our conclusions are correct, all character is influenced, more 
or less, by physical environment, and hence is <Mie of the 
subjects with which geography b concerned. 

Mohammedanism, as every one knows, inculcates the 
seclusion of woman, and makes of her nothing but a stupid 
drudge to do man's work, or a light plaything for his plea- 
sure. Wherever people of Muslim faith gather in towns and 
cities, as I have seen them in Turkey, Persia, India, Asiatic 
Russia, and Chinese Turkestan, this ideal prevails. In the 
crowded villages and cities women can do thdr work behind 
high mud walls, and can be confined to certain unseen rooms 
when male guests visit the house. The support of the family 
does not depend upon them, and their activities are almost 
wholly dependent on the will of their husbands. It is but 
rarely necessary that they should leave the house, and when 
they do, there is usually no work to be done and it is easy 
to keep their faces covered. Even the peasant women, who 
must work in the fields, keep aloof, and come in contact 
with men but little. Only the very poor, or those who are 
confessedly immoral, go about in public with unveiled 
faces. The evil effect of all this has been often described, 
and needs no comment. 

Among nomads the case is different. The women of all 
races, so far as I know, both Mohammedan and non-Mo- 
hammedan, go about unveiled, and have a strong influence 
in the aflFairs of the community. Their relative strength 
of character is evident from the notable fact that when a 
Turkoman woman is married to a Persian, or a Kurdish 
woman to a Turk, the wife from the nomad stock» so it is 
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nid, uraaOy rales the haiem, and often rules the whole 
house. Hie univenality of the contrast between the posi- 
tion of woman in nomadic and non-nomadic Mohammedan 
popuUtions goes to show that the contrast is not the pro- 
duct oi racial differences, but of nomadism. 

The house of a nomad must of necessity be snudl, and 
caonol cootain two rooms, save under the most excep- 
tiooal circumstances. A visitor must enter the room where 
the women are at work, or else the women must work out- 
side; and there, of course, they cannot be prevented from 
being seen by men other than those of their families. 
Tbeo, again, at the time cl migrations there are no shelters 
left standing, and the women cannot possibly be kept con- 
cealed. Moreover, they cannot be made to veil their faces. 
No one can work with a cloth hanging down over her face. 
The village woman bakes and brews and washes, and milks 
her few sheep and goats, in the seclusion of her own court- 
yard, where she can throw off her veil in the assurance that 
DO strange man will see her. The nomad woman must work 
in semi-publicity, and cannot be bothered with a trouble- 
some veU, especially when both hands are more than oc- 
cupied in milking some of her many sheep. Accordingly, 
while the Khirghiz wonmn is very particular about her head- 
dress, she makes no attempt to conceal her face. She is in 
the habit of meeting strangers, whether men or women, and 
die does it modestly, though without timidity. Indeed, she 
a most admirable hostess. Her freedom from seclu- 
much, both morally and mentally, to elevate her 
shove her less fortunate sisters of the villages. 

^y^h^y Mde of nomadic life tends to strengthen the char- 
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acter of the women. They aie obliged to reljr more or less 
upon themselves, and to take the initiative at times. In 
their care of the flocks and herds, it often happens that the 
men are all far away throughout the whole day, and at cer- 
tain seasons, when the grass must be cut in the valleys, many 
of them are away for several days. At such times, the women 
are responsible for everything. I have come to an encamp- 
ment of seven or eight tents where no one was left except 
a few girls and one or two old women. The smaller giris, 
not unnaturally, were afraid of us; but the newly wedded 
wife of the chief man, a pretty giri of sixteen, entertained 
us most graciously, and by the time that her husband and 
the other men arrived, had supper ready for them and 
us. A veiled village woman would have screamed and ran 
away at our approach. Besides aU this, the occupation of 
the men with the horses and larger animals leaves to the 
women the care of the sheep when the flocks are driven 
home at evening. And, finally, it is always the wife who has 
the responsibility of taking down and packing the kibitka, 
and setting it up in a new place, while the husband takes 
care of the herds. All these differences between the women 
of Tian Shan and those of the villages are the direct results 
of nomadism, and all of them tend to make the Khirghiz 
wife stronger, more capable, and more self-reliant, and 
hence a better mother. 

In view of all this, is it going too far to say that the rda- 
tively free, warm-hearted, and affectionate spirit shown by 
the Khirghiz in their relation to one another is, in part at 
least, a geographic fact, the result of physical surround- 
ings ? In Karategin, at the eastern comer of Bokhara, I 
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had a most {deaaant glimp§e of the inner life of a Khiighiz 
family. As we entered the village of Kichik Karamuk, I 
qMed a villager making a rude sledge of the sort which the 
semi-agricultural Khirghiz use for hauling grain and hay, 
and style ^arbas," or carts. Of course I wanted to photo- 
gnfh it, and told my servant Sherif to ask the carpenter 
to sit out farther into the light. Sherif, for some reason that 
I cEd not catcfa« said that it was impossible, but as another 
servanl put the man in the right place, I took the picture 
befofe asking any questions. The sledge-maker proved to 
be Sherifs brother, whom he had not seen for seven years. 
Out of sheer politeness, the brothers remained silent till 
the picture was finished, then they embraced each other 
ge&lly, as wrestlers might clinch before a struggle, first on 
diis side and then on that, repeating very often and very 
tul the greeting, ^Salaamet, salaamet, salaamet ** ('" Peace 
to you, peace to you, peace to you '*). Later, I saw Sherif 
meet another brother, the oldest of nine, and an older sister, 
wlio had been like a mother to him. The gray-bearded man, 
who was some twenty years older than Sherif, literally fell 
oo his brother's neck and wept. The story of the Prodigal 
8oQ seemed very real just then. Meanwhile the wet-eyed 
sister stood silent tiU her turn came. As she fell on her 
brother's nedc, she wept aloud for a moment, and then, still 
<>iifigtng to him, began to chant a song of thanksgiving; and 
so she continued for some minutes, first weeping and then 
ai^ng. Feeling out of place, I went into the kibitka and 
sat down on the floor. After me came a chubby little urchin 
of three, with a rosy, dirty face and a single scanty garment. 
A vague idea possessed him that some one had come whom 
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he must welcome, so with a charmingly friendly smile he 
came and put his fat arms around me. 

In this sketch of the Khirghiz I have tried lo take some of 
the chief facts in their life and character, and to show how 
they are related to the physiograf^c facts of the Tian Shan 
plateau. Beginning with the grosser, more material aspects 
of life, it appears that the nomadic pastoralism of the Khir- 
ghiz is due to the climate and v^etaticMi of the region that 
they inhabit. On this is dependent the fcmn of their houses, 
furniture, utensils, and dress, which in turn leads vp to and 
determines the nature of their art. Again, the food of the 
Khirghiz is narrowly limited by the nature of their occupa- 
tions, and this in its turn controls the large number of habits 
which centre about the necessity of taking nourishment 
Another line of thought leads from the frequent movements 
of the Khirghiz to the character of their hospitality and to 
their politeness. Once more, the hardships of the nomadic 
life result in certain mental and moral traits, such as brav- 
ery, hardihood, and, unfortunately, laziness. Finally, the 
conditions of nomadic life determine the position and char- 
acter of the Khirghiz women, and lead to certain of the 
higher moral traits, such as morality in the stricter sense, 
self-reliance, and even family afifection. 



CHAPTER VI 

THE SLOPE FROM THE PLATEAU TO THE 

BASIN FLOOR 

On Jiine I8II1, our carayan descended from the crest of 
tlie Kwen Lim mcNintains to the soft grassy moraines at 
Hie head of the Sanju TaOey. The few Khiighiz of this 
deUgktful r^gidi received us hospitably^ according to their 
W€mU but we saw little of them. Living as they do on a fre- 
quented caravan route, they have ceased to take special in- 
taest in travders, except as a means (tf profit. Itisastrange 
anomaly that people who live on much frequented roads, 
in Central Asia at least, tend to become mean and selfish* 
with no purpose in life except to exact the last penny from 
Hie t rav e l e r ; while those who travel on the same roads, like 
Hie many pilgrims whom we met, become relatively open- 
minded and generous. The Khirghiz of the Sanju valley 
were not so bad as the Chinese innkeepers at the lonely 
desert stations farther north, who not only charged ordinary 
travdera five-fold for grain, hay, and fuel, but locked up 
the beggars and poor people who had bought nothing, and 
kept them till they had paid a few **ca8h" for the water 
whidi they had drunk. It is fitting that men who exact so 
mndi remain so poor as the innkeepers seemed to be. Even 
the good-natured, hospitable Khirghiz have been so injured 
by proximity to a trade route that though, out of respect to 
the orders for our reception sent by the Chinese govem- 
ment, they charged us only a fair price for grain, they coolly 
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charged the next caravan four times as much, though it con- 
sisted of the holy pilgrims from Mecca whose acquaintance 
we found so pleasant. 

While stopping with the Khirghiz, we examined several 
old moraines. It is not necessaiy to discuss them, for their 
significance as indicators of pronounced, worid-wide changes 
of climate in the most recent geological times is well known. 
The most peculiar quality of the Kwen Lun moraines is 
that they are shrouded in typical loess, a dose-grained, yel- 
lowish deposit of the finest dust, unconsolidated, and yet so 
tenacious that for years a perpendicular face wiU hM the 
marks of the spade with which it was cut. Wherever the 
slopes outside the moraines were not too steep, they were 
likewise shrouded with loess, and wherever there was loess, 
there was also vegetation. Our first day in the Ijop basin 
happened to be unusually clear, but, as we saw fin»n the 
Sanju pass, a yellow haze lay low over the desert fifty miles 
to the north. As the air grew hot, the haze gradually rose 
and expanded. That night a strong north wind came up. 
In the morning, as we looked out from our camp among the 
moraines, the whole country was enveloped in a haze of dust 
which we at first took for thick, dirty fog or cloud. When 
the wind died down for a time, the haze began to settle, 
the mountain tops appeared, and the sky overhead showed 
a faint bluish tint, though the lower hills, scarcely a mile 
away, were invisible. When the wind blew again, the dust 
was whirled upward, concealing the mountains and the sky. 
We could not see or feel the dust except as a haze, and were 
only positive as to its nature when the air, forced upward 
over the mountains by the north wind, became so cool that 
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rman and luul begyui to fall. When the haiktones melted on 
a pieoe ot dark doth, each one left a spot of dust which it 
had gathered in the air» typical yellowish loess, of precisely 
the same nature as that which covered the moraines and 
mountain slopes. The dust could not have been of local 
origin, for the region nearby was well covered with grass, 
and was receiving accessions of loess rather than giving 
them op. Apparently, the dust came from the desert far to 
the north. 

Daring the next few days, we descended twenty or thirty 
mUes into the narrow Sanju valley. Even at so short a dis- 
tance from the main mountain range there was a distinct 
dtcttMBt in the amount of rain, as we could see fron) the 
vegetation, and also from the clouds which gathered thickly 
over the main range, but only thinly over us. The loess, 
too, heguk to grow thinner, and in many places was being 
diasected by wind and rain. It soon became evident that 
though dust from the desert was deposited everywhere, 
it accumulated into thick deposits of loess only in places 
where there was rain enough to support an abundant 
growth ot vegetation, able to hold all the dust that fell. 

On June 21, 1905, 1 left the main caravan and went down 
the Sanju valley. Thereafter, in order to cover more ground, 
Mr. Barrett and I worked independently most of the time, 
unlQ our final separation in September. Taking a single 
servant, Ibrahim, and a Khirghiz guide, I rode down the 
Darrow gorge where, as already related, we raced so success- 
fully with the daily flood due to the snow melted by the hot 
oo the mountains. We forded the river twenty-three 
that day among huge boulders, where the horses con- 
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tinuaUy lost their footing and almost fdl. Once, as we were 
leading the animals among the boulders at the foot oS an 
almost perpendicular clifiF, my horse slipped and fdl into 
the river, knocking me in with him. I seized a big stone 
and pulled myself out of the swift current, with no mishap 
beyond a wet note-book and a ruined aneroid. The horse 
could not land on our side of the river, and had to swim 
across. It took half an hour to catdi him, whidi greatly 
disturbed the guide. The road down the Sanju gwge is so 
difficult that, except when the stream is frozen, caravans 
follow a circuitous route down the next valley to the east, 
crossing one of the many "'topa,** or *' earth" passes diar- 
acteristic cl the loess-covered mountain slope. Hie majo^ 
ity of the valleys leading from the plateaus to the baon 
floor are even more impassable. Hence the roads from the 
upper to the lower zones are aU difficult, and the conse- 
quent rarity of communication accentuates the tendency to 
diverse development in the plateaus and in the lower zones. 
At an elevation of about 8000 feet the Sanju valley 
broadens, and we there emerged upon a low terrace of loess 
lying upon gravel, and covered with waving fields of green 
wheat and barley. The verdure was delightful after the 
shades of gray, brown, red, and yellow which had wearied 
us among the barren mountains. At the hamlet of Ulachi, 
a ragged peasant in a short quilted gown and fur cap made 
us welcome. The best he could offer us was a place in the 
large dusky living-room of his flat-roofed mud house. Stand- 
ing on the ground outside, one could easily look over the 
roof, but inside, one stepped downward and found that 
the room had a height of fully six feet. When my qres had 
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•octif to I the room 

divided into halves by a >r I .th f< feet wide» 
rmmiiig from the oatside di or ^e-room, and bor- 

dered on either side by posts s m ing the roof of reeds 
and mud. On my side, whei \ t was no furniture save 
m box, sal the peasant and fa three sons. On the other, a 
young woman, kx>king like a' t hag, nursed her baby, 

and a girl, who at twenty wa of e children, 

woriced not ungracefuUy as she cr before a 

wooden spinning-whed. Atl I, ^ri tweeds 

oo the fire below a big iron b( (rf k; and then cleaned 
m red earthenware jar, a rai t p by dropping hot 

siniing stones into the wal i filled it. The 

famQy ate their supper of ] : bread a milk in relays, 
wng a single unwashed woo bowl and spoon, aided by 
fhft fingers. First the two ol* r boys ate; next the father, 
taking his rosy four-year-old son affectionately in his arms, 
fed himself and the child alternately ; then two demure little 
girls had their turn; and fina the women modestly retired 
lo the store-room to eat what is left. The peasants' diet, 
so they toM me, is almost invariable, morning, noon, and 
nigfal, and month after month. Meat, at the local rate oS a 
dollar for a whole sheep, is too expensive to be eaten oftener 
than three or four days a moi h. The peasant and his sons 
care for several hundred sheep and goats, but they all, like 
tibt house, the fields, the co^ , the trees, and well-nigh the 
people themselves, belong to a ** Bai, '* or rich man, who 
lives in Sanju. The peasants have all the milk, and what- 
ever fruit and vegetables they can raise. Half the grain, 
after next year's seed has been taken out, goes to them 
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abo; but they cannot kill any animals or cut any trees. 
They seemed desperately poor according to our western 
standards, but were far from being in want. like most of 
the people of the Lop basin, they had plenty to eat, enough 
to wear, and a place to sleep, and their further wants were 
few. Later, we met other people who work in the same 
almost slavish way for the rich land-owners. Though a few 
expressed mild complaints, the majority of the Chantos 
seemed entirely satisfied with their lot. 

The name " Chanto,'* or ** Chan-teu," as Younghudbaod 
gives it, is a Chinese word, meaning ** Turban-wearer.** It 
is applied by the Celestials to non-Chinese Mohammedans 
of the Lop basin, Turfan, and a few oases to the north and 
east. The Mohammedans, though they belong to m angle 
race and number from one and a half to two million, have 
no name for themselves other than local designations, sudi 
as Kashgari, Khotani, Turfanlik, and so forth, derived 
from the names of their cities. Nor, so far as I can leara, 
do the people of Russia, or India, or any neighboring coun- 
try, except China, have a specific name for them, and one 
finds no proper designation in books of travel. Their lack 
of a name, except among their Chinese rulers, shows how 
little individuality they have as a race, and how their iso- 
lation in separate, self-sufficient oases surrounded by vast 
deserts has prevented the growth of national feeling. 

The Chantos, as it seems most fitting to call this nameless 
people, are generally supposed to be an Indo-European 
race, closely allied to the original stock from which sprang 
the races of western Asia and Europe. They have, to be 
sure, become more or less mixed with various invading 
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races, Huns* Chinese, Tibetans, and Turks; but the main 
stock still persists, as appears from Stein's anthr(^x>metric 
obsenrations, and from the general appearance cl the Chan- 
tos. Their features are large and coarse, but on the whole 
resemble those of Europeans rather than those of the high- 
cheeked Mongols or slant-eyed Chinese. Their skins, where 
Ml tanned by the sun, are fair, and the children are rosy 
and often hare lij^t brown hair, which later darkens almost 
to hiMck. The beards of the men are heavy compared with 
tiiose of the neighboring races, though by no means equal 
to those ot Germans or Englishmen. Ancient tradition 
idates that the original inhabitants oS the Lop basin, the 
pct>bable ancestors of the Chantos of to-day, migrated from 
Borthem India. The tradition b confirmed by the fact that 
fhft earfiest specimens of writing found in the ruins ct the 
Takla-Biakan desert are in the Kharosthi tongue, a lan- 
guage akin to Sanskrit, and spoken in northern India not 
far from the beginning of the Christian era. Since the Mo* 
hammedan invasion of the tenth century, the ancient tongue 
has been displaced by the Turki language ct the conquerors, 
irtiich is spoken in several primitive dialects. 

FrcHn the simple, but kindly hospitality of the poor peas- 
ants at Uladii, a day's ride brought us to Sanju, a town of 
pnhaps six thousand people, where Chanto courtesy dis- 
played itself more elaborately. The ride along the fertile 
erraoes was delightful. We entirely forgot that the 
lay but a few thousand feet away, at the top of the 
cnckising red walls of the upper terrace. The narrow rib- 
boo of the green oasis filled our thoughts, and satisfied us 
with its freshness. Trees and bushes, gardens of vegetables 
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and gourds, fields of Indian com and grain, were aioiind us 
on every side; and the air was full of the delicate fragranoe 
of the yellow mustard fields, or the sweeter, heavier odor 
of the yellow flowers of the thorny gray eleagnus tree, or 
Trebizond date. Here, as in all the oases of the Lop basin, 
the low mud houses stood apart, as they naturalfy do in a 
secluded land where war and violence are rare, each by itself 
in the midst of fields, orchards, and shade trees, and yet 
none so remote as to be lonely. Only in the very oratre of 
the town, where the weekly bazaar is held, were the houses 
close together. There the open country lanes, bordered by 
hedges or low mud walls, gave place for a distance to the 
typical streets of a bazaar town, dusty alleys between high 
walls of grayish-yellow mud, pierced every hundred feet by 
low wooden doors. It is hard to imagine any mode of life 
more conducive to conservatism and contentment than 
that of such small oases. Most of the five or six thousand 
people of Sanju live on their own small farms, and raise 
enough to support themselves in comfort. No one is poor, 
and no one is immoderately rich. No one is isolated either 
socially or physically. The farms are so small that neigh- 
bors are always close at hand ; throughout the whole extent 
of the oasis, though it stretches along the river for a dozen 
miles, one always feels that he is not far from the centre 
of the village. The contentment of the people is shown 
by their care-free manner. Though I talked with scores of 
them freely in their own language, almost no one mentioned 
his grievances. The Chanto has no opportunity to expand 
his activities into new fields, and as he is content with his 
lot, there is nothing within or without to spur him on. 
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During my stay in the Lop basin* I received the most per- 
fect oourteay at the hands not only of the natives, but of the 
Chinese oBiHals. On leaving Ulachi, we had not ridden 
half an hour when we met a horseman, who obsequiously 
dismounted as we appeared. He bowed almost to the ground 
and presetted a bunch of sheets of red paper, in the midst 
of which were two other pieces of similar thin red paper, 
mx indies by three, the calling cards of the Chinese **am- 
bao,'* or local governor of Kiliyan, a town and district forty 
miles to the west, which I did not visit. This official sent 
his compliments, and a message to the effect that he had 
sent a present of two sheep, a hundred pounds of grain for 
our horses, forty pounds of flour, twenty of rice, and four 
donkey-loads of hay. All this had been despatched into the 
mountains, but had failed to meet us because we had come 
by an imezpected route. The messenger, together with the 
inlerpreler of another '*amban,'* had been waiting for us 
nearly two weeks. All the ambans of the region had been 
advised that two American officials were coming to Chi- 
nese Turicestan, and accordingly they were on the watch 
for us. At our request, the United States Department of 
Agriculture had conmiissioned us to collect seeds of grain 
and other forage plants. Accordingly, we were described in 
our Chinese passports as American officials. Orders had 
come from Pekin, so it appeared, that we were to be treated 
with aD honor, and provided with every facility for the pro- 
secution of our work. The Chinese officials carried out the 
orden most faithfully and heartily, the only partial excefH 
tioo being a peevish official of minor rank at Charklik. His 
ilt4eoiper was amply excusable, indeed, I ought rather to 
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say that he was surprisingly good-tempered in view of the 
indignities to which he had been subjected by the previous 
travelers, two unrepresentative Englishmen* whose fond- 
ness for whipping and browbeating Asiatics may be most 
charitably attributed to indigestion. Repeated official pre- 
sents, chiefly of sheep and grain, and formal receptions 
upon entering and leaving the towns were sometimes em- 
barrassing, especially when we had nothing suitable to 
offer in return. Nevertheless, the good-will of the officials 
and their ready help in seeing that we were furnished 
vrith means of transportation, supplies, lodgings, and guides, 
even in the most remote regions, were highly welcome. They 
never delayed us a day, or interfered with our work for an 
hour; their cooperation saved much time, and enabled us 
to accomplish much more than would otherwise have been 
possible. Chinese officials are often and periiaps justly the 
cause of complaint, but in many cases the traveler has only 
himself to blame for his difficulties. I wish to record here 
my lasting gratitude to the officials of Chinese Turicestan, 
from Grovemor-General Oo to merry Emin, the interpreter 
of Sanju. 

A few hours after receiving the message from the " amban " 
of Kiliyan, we met the Chanto "Beg," or "Lord ** of Sanju, 
and the Dungan, or Mohammedan Chinese interpreter of 
the "amban" of Guma, the chief town of the Sanju district 
With them came eight or ten attendants, mostiy chief men 
of the village, who had ridden out seven miles that morn- 
ing to meet us. The slender, irascible, bearded Beg in his 
dark blue skull-cap, bright blue robe, black girdle, and 
loose red trousers, contrasted strongly with the stout, good- 
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humored* smooth-faced interpreter, also in a dark blue 
■kuU-cap, but wearing a very light blue robe, which half 
oorered his purple trousers, and was itself partly concealed 
by a black silk waistcoat. The interpreter led my horse to 
m pleasant group of trees, and carefully turned him so that 
I might dismount upon some felts spread on the ground. 
Beside the felts a low platform was covered with rugs, on 
irfiich stood a little table a foot high and a red cushion on 
which I was expected to lean. I sat alone on the platform, 
as etiquette required; while the Beg and the interpreter sat 
oo the felts with Ibrahim, who, being often needed to help 
me out when my Turki vocabulary failed, was fast acquiring 
the habit of posing as a man of consequence. The rest of 
the party, in robes of rusty brown, deep blue, and cinnamon 
purple, formed a soberer group on the bare earth. Of course 
we aD^sat cross-lagged, or, more modestly and respectfully, 
oo our knees with our feet concealed as far as possible. 

A ** dastarkhan,*' or tablecloth, was produced at once from 
bdiind a tree. It is hardly right to call it a " tablecloth,*' for 
except in cases of great formality, where foreigners or Chi- 
nese are concerned, it is always spread upon the floor. More- 
over, the term includes the food as well as the cloth. The 
**dastarkhan " is the alpha and omega of hospitality in Cen- 
tnd Asia, for it always appears as a guest arrives and as he 
leaves. This first ''dastarkhan** consisted of a red table- 
dolh, showing more signs of use than of washing, on which 
a servant placed a teapot, and dishes of cold boiled mut- 
ton, curdled milk, walnuts, raisins, sugar (which is esteemed 
a great delicacy), and the dry eleagnus fruit, dusty and taste- 
In addition there were round sheets of bread like 
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stiff water-crackersy an eighth of an inch thick and over a 
foot in diameter; other sheets suggested stringy pie-crust; 
and still others of the same size» though thicker, were bor- 
dered by a rim the size of one's finger. This last kind of 
bread was considered unusually delicious because of the 
plentiful admixture of sheep's-tail fat and fresh onion stems. 
Wherever one goes» the ''dastarkhan*' is sure to appear, 
which, perhaps, accounts for the sleek, fat appearance of 
the well-to-do Chanto. 

The day after my arrival in Sanju, I wanted to take a 
quiet ride alone, and accordingly had Ibrahim prepare 
breakfast at six o'clock. Just as I thought to get away 
unnoticed, Ibrahim appeared to say that in spite of his pro- 
tests, the servants were preparing another meal, and the 
Beg, in whose house I was lodged, would feel much hurt if 
I did not partake of it. Resigning myself to the inevitable, 
I sat down at eight o'clock with the Beg to a characteristic 
Chanto dish of '' mantos," balls of chopped mutton, rice, and 
onions, wrapped in a thin film of dough, and boiled in fat. 
As the Beg swore at the cook for not preparing the dish well, 
I felt obliged to eat a good deal to show that it was not so 
bad. After breakfast, my host announced that he was going 
to accompany me. "When I have a great guest, can I let 
him go alone ? " he asked when I tried to dissuade him. 
Five other "honorable" men and some servants came with 
us, for it would not have been deemed polite to make the 
party smaller. In spite of the crowd, we had a delightful 
ride down the river among green fields and scattered trees 
to the end of the oasis, and then up the steep face of the 
highest terrace to the omnipresent desert. Here where 
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the moonUiiis sink into the piedmont gravels, the desert waa 
almost absolute, only a straggling weed or tiny gray bush 
every two or three hundred feet: the sun was hot and glar- 
ing; and the yellow haze, which we had forgotten in the 
oasis, shut down like a depressing veil, and made us eager 
to get back to the green strip far below us. I realized why 
the Chanto has such a predilection for staying at home. 

As we looked down from the desert to the oasis, the Beg 
pointed out the house of a rich *'molla,'' or priest, from 
B<ddiara, who had made a pilgrimage to Mecca. Should 
we stop there for a cup of tea on our way home ? So down 
we went between ten and eleven o'clock. The pilgrim and 
I exchanged stories over our tea, for our routes of travel 
had been identical in many places. As we talked, I watched 
a dog eating ripe mulberries as fast as the ¥rind blew them 
from the trees. It reminded me of the beggars in Turkey, 
who in June and July take up their abode night and day 
imder the mulberry trees, and wait for a living to drop into 
their mouths. Nearly the same thing occurs in Chinese 
Turkestan, I found. In the region of Sanju, however, and 
in other parts of the Lop basin outside of Kashgar, I saw 
very few beggars; though numerous naked children, both 
boys and girls, suggest at first sight that the people must 
be mudi poorer than is actually the case. 

After our bowl of strong, unsweetened tea, I expected to 
go» but a servant brought plates of sugar, and refilled the 
diina teapots, this time with a most delicately spiced vari- 
ety of tea. When this was poured into our bowls, our host 
insisted, just as the Persians do, upon honoring us by add- 
ing lump after lump of sugar which we did not want. As 
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soon as the tea-bowls were empty, a boy with the iq^ulatmi 
long-necked, slender-nosed ewer and laige basin with a 
crinkly edge poured water over our hands, the uneqiiiTOod 
announcement that a solid meal was at hand. The Beg 
and I, on a piazza of mud on one side of a shady little oouxi- 
yard, shared a huge round platter of ''pilaf," or rioe, appe- 
tizingly cooked with mutton and greens. This the Beg ate 
skillfully with his fingers, rolling up a ball about an inch in 
diameter and snapping it into his mouth. The remainder of 
our repast consisted of a wooden bowl of delicious cindkd 
milk, which the Beg scooped up with a thin sheet of b^ead. 
The rest of the party, being of lower rank, sat on another 
platform on the other side of the courtyard; aind the ten 
or twelve of them shared two platters of **pilaf/' the ai^eof 
ours. They ate rapidly, but not noisily like the Khiigfaii. 
There was no conversation, but once in two or three min- 
utes every one drew back and waited. Then one, foOoirod 
by another, would wave his hand politely over the (fidi 
and invite the others to begin again, and all would faD to. 
It is not considered polite to talk during meals. The time 
for conversation is when more important matters have been 
attended to. 

Having had three meals that morning, I was not at all 
hungry at one o'clock. At that hour, as we were on our 
homeward way, a galloping horseman shot out of a lane 
and almost knocked the Beg over. There was a laugh, and 
an explanation. It appeared that the rider bore another 
invitation; so we all turned up the lane, ''for a bowl of 
tea." This time there had been less prearrangement. We 
sat around an empty adobe tank under the shade of the 
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wmlnut and mulbeny trees shown in the photograph oppo- 
site page 146. Tea, both sweetened and unsweetened, was 
served with wahiuts. The chief dish was cold mutton, of 
which eadh guest took a bone in his fingers. The amount 
of bread and meat which courtesy demanded should be 
placed before the Beg and me was, by careful estimate, be- 
tween fifly and sixty times as much as we ate. 

Judging from my experience that day, the life of the 
Chantoa consists chiefly of eating and drinking. And in- 
deed it does. Except for a poor sort of music and dancing, 
they ajqiear to have no sources of pleasure except those of 
the body. Eating plays so important a part in life that the 
omission of the **dastarkhan ^ becomes an insult. As I was 
leaving Sanju in slow procession vrith all the dignitaries of 
the town, including a Chinese official on a big gray horse 
all jangling with bells, the Beg suddenly hastened ahead 
at a gallop, and a servant cantered away in the other direc- 
tioo. Soon a perspiring footman ran by with a forgotten 
red tablecloth under his arm; and near the last field a 
boTKman with a steaming teapot dashed past. The cause 
of the commotion appeared on the edge of the desert, where 
we found the felts, table, bread, raisins, nuts, sugar, and tea 
of a complete ''dastarkhan.*' 

Having finished the hot tea and said farewell to the dig- 
nitaries of Sanju, I rode eastward among the barren foot- 
hills of the Kwen Lun range to Puski in the next valley, 
where I rejoined the main caravan. The scenery was like 
that of Arizona, low, desert mountains covered scantily 
with weeds or low bushes of the sage type. The perpetual 
haae hemmed us in, making eveiything dull and uniformly 
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brown or gray in color, and causing the 8un» though bright 
and hot at noon, to fade into a molten ball and finally disap- 
pear an hour or more before sunset. Everywhere we found 
drifts of sand and deposits of loess half dissected by the 
wind. Evidently, at no remote date this region near the base 
of the mountains, at an elevation of seven or eight thousand 
feet, was more thickly covered with v^etation, so that loess 
could accumulate as it still does three or four thousand feet 
higher up among the moraines and grassy slopes of what 
may be called the loess-pasture zone. Within a few hundred 
or at most a few thousand years, there appears to have been 
such a change of climate that the v^etation has largely 
died, and the former region of seolian deposition has been 
changed to one of erosion. 

Puski proved to be like Sanju, a fair green ribbon lying 
on two low terraces of loess beside a swift stream flowing in 
a broad flood-plain of cobblestones. On either side rise the 
low desert foothills; to the south, the mountains rise higher, 
and the stream is confined to a narrow gorge; while to the 
north, the vast naked beach of the zone of piedmont gravel 
slopes gently to the zone of vegetation. It took us a day 
to cross the gravel between Puski and Zanguya, the first 
town in the zone of vegetation. We grew sleepy in riding 
over the hot, monotonous plain. There was nothing to look 
at except pebbles, wonderfully smoothed and faceted by 
wind-blown sand, or dense columns of whirling dust, thirty 
or forty feet in diameter at the base and rising to a height 
of hundreds or thousands of feet, where they spread out 
after the manner of thunder-clouds. Twice I counted be- 
tween twenty and thirty dust-whirls visible at one time, and 
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there were always at least eight or ten. It was evident that» 
even if there were no wind» the air in summer would be 
full of dust continually. 

Zanguya is like Sanju, but as it lies about fifteen hundred 
feet lower, at an elevation of five thousand feet, it proved 
hotter and less agreeable. It is a typical town of the zone 
of vegetation, with dusty, shady streets, mud walls, a small 
bazaar with open shops, many orchards and gardens, and 
a mild, gentle population. I camped in a garden, and was 
entertained in the cool of the evening by a group of village 
musicians, who sang vociferously as they thrunmied on pre- 
posterously long-necked guitars, which somehow sounded 
musical thou^ not in tune. A day's journey to the east, 
we came to Kalma, another village of the zone of vegetation, 
where I was lodged in the house of the Beg of Sanju, whose 
guest I still was. From there I crossed the gravel southward 
to Dua, another beautiful terrace village, and found the Beg 
himself waiting to give me a last series of ^^dastarkhans.*' 
I explored the Dua valley, which no foreigner had ever 
before visited, and found that at its head there were thick 
deposits of loess in the grassy pasture zone, where Chanto 
shepherds care for sheep, horses, cattle, and yaks. 

As we rode eastward out of Dua, all of my escort suddenly 
dismounted. When I asked if they would like to have me 
do so too, they seemed much pleased. After walking a short 
distance, they put their hands together, kicked off their low 
shoes, and b^an to pray before a few poles on the top of a 
bluff, the tomb of a saint. I understood then the reason of 
our walk of two hundred yards through the deep dust. If 
by inadvertence I happened to ride past a shrine where the 
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natives walked, my companions did not object any 
than they did if I chose to wear my profane boots doie to 
the holy place; but they always seemed appreciative what 
I humored their prejudices in the matter of walking. 

A long day's journey east of Dua we came to Pujiyap 
another terrace village at the foot of the mountains. Some 
distance from the oasis the local headman met us with at 
least a dozen men and horses to help us across the broad, 
deep ford of the Karakash River, whose various branches 
spread over a rocky flood-plain neariy two thousand feet 
wide. He would not be satisfied until I mounted what he 
considered the safest horse; and then he wanted two men 
to lead it. I allowed this at first, but it was too ridicuhniiy 
so I sent the men back, much to the regret of the young 
Chinese interpreter who had been deputed to accompany 
me. If my horse was not led, etiquette would not allow hit 
to be. In a shallow place in the middle of the river he kt 
his horse get too near another, the two began to fight, and 
the interpreter — blue gown, fan, and all — rolled off into 
the muddy torrent. Later, when we reached the village, it 
appeared that we were to encamp in a garden suirounded 
by a high mud wall, and entered only by a low door. The 
headman was so anxious that I should ride all the way to 
my resting-place that he had ordered part of the wall to 
be torn down, and through the breach he led my horse 
triumphantly to the felts on which I was to dismount. 

When, from the same village of Pujiya, I rode a little way 
up into the unexplored gorge of the Karakash, my guide 
and I overtook two men a mile or two out from the village. 
One carried a dripping bag of curds, the other a wooden 
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boiri and a bhdc copper teapot. After we passed them, 
tliej kept mimiiig to overtake us, and seemed determined 
to keep with us. Five or six miles out, they sat down to wait» 
while I walked up a precarious path in the gorge. On my 
return, they offered me a refreshing drink of curdled milk 
and water, and some apricots. By order of the headman 
those two men walked ten or twelve miles in the hot sun to 
render this smaU service. The next day, when I left Pujiya, 
the two men shown opposite page 150 suddenly appeared 
in the desert six or eight miles from the village, and b^an to 
ran before us. One balanced cm the tips of the fingers of 
his left hand a wooden bowl of the inevitable sour milk, 
whidi, by the way, most travelers find both wholesome 
and palatable, when cmce they learn to use it. Inhisrighthe 
heU a tei^t filled with water, a china bowl, and a wooden 
tpooa. The other bore in either hand a platter of apricots 
and of mulberries. They had been ordered to run a mile 
or two farther in the hot summer sun to the top of a pass. 
We stopped, however, as soon as we found some shade at 
the foot of a diff. In both these cases, two men had been 
detailed to do what could have been done by only one or 
by my guide. The prevalence of such needlessly courteous 
customs would be impossible if a low standard of living and 
cheap food did not give the people abundant leisure, and 
if the Chantos were not so abjectly submissive to every 
form of authority. 

The submissiveness of the Chantos is largely the result 
of cowardice, and this in turn is probably due in great 
neasore to their isolation by mountains and deserts. The 
ontimveled headman at Pujiya trembled visibly when he 
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thought I was not pleased with the trees under which he 
spread the first ** dastarkhan," yet the same man spoke most 
peremptorily to his fellow villagers, many of whom hon- 
ored him by jumping off their horses on his approach, 
and bending forward with their hands crossed over their 
stomachs. 



CHAPTER Vn 

AMONG THE CHANTOS AT THE BASE OF THE 

MOUNTAINS 

X ORTY miles northeast of Pujiya lies the large and fer- 
tile oasb of Khotan, with a population of perhaps a hundred 
and fifty thousand people. On the night before my arrival, 
an official interpreter in a dark blue jacket and skirt came 
oat to the cool native house where I was quartered, and 
asked me to set out late the next morning. There was much 
excitement as we got ready to start; my men put on their 
best clothes; and three or four local officials clad in silk and 
mounted on horses which put ours to shame accompanied 
us. Five miles from the bazaar at the centre of Khotan a 
crowd of fifteen horsemen appeared, and when we came 
up dismounted, as did the six or eight men with me. I was 
about to do likewise, when Rasul called out in English: — 

**No, no! You staying on horse. You big man to-day. 
These all little men. Eveiy time to-day you must staying 
OQ horse." 

The men were merchants from India, who regard a white 
man from that country as a friend and protector. We shook 
hands all around, and cantered on, a company of twenty- 
five. Two miles from the bazaar, an official in a mushroom 
hat with a big red plume met us, and asked us to stop a 
minute under the trees. There was the sound of great conf u- 
skm around a bend in the road just ahead. When a signal 
given, we moved forward, and found beyond the bend 
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a hundred soldiers in gaudy red and blue suits marshaled in 
two lines on either side of the road. Every one else dis- 
mounted, but I knew that I ** must staying on horse." As I 
advanced between the lines, the soldiers stood at attention; 
triangular red dragon-banners were waved; six-foot trum- 
pets brayed ; and my horse jumped at the sound of a salute 
of great cannon crackers. Across a little bridge over a 
muddy irrigation ditch three blue-topped, two-wheeled carts 
came to meet me, followed by forty or fifty Chinese offidals 
and military officers, all in blue, and many with huge smoke- 
colored goggles. I met the first cart at the head of the line 
of soldiers. As it stopped, I dismounted from my horse^ 
while the governor, with the button of a high mandarin in 
his hat and a beautiful silk dragon on his breast, got out 
of the cart. We feelingly shook hands with ourselves, bowed 
low again and again, and said many sweet things each in 
his own language. Then he took me gently by the hand and 
led me to a little red pavilion erected for the occasion by the 
roadside. There, with two mandarins from the other carts, 
we drank tea and tried to talk. I spoke in one dialect of 
Turki or in English to Rasul, he in another dialect of Turki 
to the official interpreter, and he in Chinese to the governor. 
The conversation was undeniably diluted, but as Rasul put 
it: "You plenty sweet matter telling to governor. I think 
he liking very much. You making talk to soldier-man very 
good. Yes, that was very best. All men very pleased." He 
himself had suggested that I thank the soldiers as well as 
the officials for coming out to meet us. As we rode to our 
quarters in a shady pavilion surrounded by a moat in the 
centre of a large garden, the attendants pointed out parts 
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of the road where **the crooked had been made straight, 
and the rough phices plain/' in honor of the governor's pil- 
grimage to meet the foreigner. 

I shall not attempt to describe my two weeks' stay in 
Khotan. Other travelers have told of the crowded weekly 
basaar, the good-natured people, the Wednesday festival in 
honor of the life-giving river, and the houses, dress, and 
manners of the Chantos. Nor is it necessary to tell of Chi- 
neae official dinners with over thirty courses, of all of 
which I partook, including fat fish-skin, rotten eggs, and 
green algse from the rice-fields. I was impressed by the 
strength and dvilizaticm of the Chinese, and by the simi- 
larity of their attitude toward the Chantos to that of the 
Raglish toward the people of India. 

After Mr. Barrett's arrival in Khotan, we returned almost 
to Pujiya, and betook ourselves once more to the mountains, 
among the semi-nomadic people of the pasture zone, who 
live in tents or in caves of loess. On August 5, twelve days 
after leaving Khotan, we crossed the Yurungkash River near 
Nissa, on the rough, loose timbers of the only bridge within 
hundreds of miles, and climbed in a heavy rain to a won- 
derful upland. The next day was remariuU>ly clear, and as 
I stood there on the soft, green, loess-covered slope of the 
Pish* basin, 14,000 feet above the sea, I saw at a glance the 
lofty mountains bordering the plateau, the pasture zone, 
the desert mountains among which lie the terrace villages, 
and the deserts of gravel and sand whence comes the haze. 
There was no life or movement, save where a flock of black 
foals and brown or white sheep were herded near a felt 
far down the gentle incline of the verdant mountain 
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side. Not a tree was in sight. There was a delightful sense 
of freedom and exhilaration which was accentuated by the 
rare purity of the air and the glorious view of the magnifi- 
cent mountains surrounding Pisha on every side. 

Every sharp peak, gleaming crest, and blue-shadowed 
glacier of the snowy Kwen Lun range to the south stood out 
with cameo distinctness, though the mountiuns, from 20,000 
to 24,000 feet high, were twenty-five or thirty miles away. 
Westward I looked down 7000 feet over grandly buttressed 
walls of naked rock into the unknown canyon of the Yu- 
rungkash River, narrower and deeper than the famous can- 
yon of the Colorado. It separated the west side of the Ksha 
basin abruptly from a veritable maze of deeply gashed, 
naked mountains, the remnants of a dissected plateau. To 
the north, an opening in the mountains disclosed the yeUow 
line of haze above the sandy desert sixty miles away, near 
Khotan; while to the northeast, the huge flat-topped bulk of 
the isolated Tikelik plateau, 19,000 feet high, obscured the 
view of the basin floor. Still farther around to the right, fair, 
green pasture slopes, the gift of the loess, fell oflF, at what 
seemed by comparison a gentle grade, to the half-naked 
red and brown outcropping rocks of the centre of the Pisha 
basin at a height of 9000 feet, and then, twenty-flve miles 
away, rose again to 16,000 feet in the rounded peak of Khan 
Seseh, connecting the outlying plateau of Tikelik with the 
main range of Kwen Lun. During the morning, every de- 
tail of the magnificent view was clearly visible. At noon, 
however, when a strong south wind gave place to the usual 
afternoon breeze from the north, a change took place, and 
the process of the deposition of loess was vividly illustrated. 
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Hie yellow band of hase, far away to the north behind all 
the mountains, had already expanded to a veil with a defi- 
nite top, at the height, presumably, where the convectional 
currents of hot air rising from the desert had become so 
cooled by expansion that they spread out into a sheet at a 
position corresponding to that of the top of a thunder-cloud. 
Now the yeil came slowly toward us, filling the lower gaps 
at first, and pouring into the Pisha basin, though the sur- 
rounding mountains and the sky still remained clear. By 
two o'dock, the dust had been wafted upward so that the 
dark Hkelik plateau was hazy; and by four, even the high- 
est of the white mountains to the south were dimmed. 

During the two succeeding weeks, which we spent in the 
Slaratash valley east of Pisha, the air was thick with haze 
most of the time. Dust fell so fast, that even on a still day 
one was obliged to brush his letter-paper every ten or fifteen 
minutes to prevent the pen from becoming clogged. Almost 
every traveler speaks with exasperation or weariness of the 
persistence with which the haze shrouds the land for weeks 
at a time. I often felt as if my eyes were covered by a veil, 
which must somehow be torn off, or else I should drop into 
fbe apathetic mood of the natives. It would be rash, per- 
haps, to say that the apathy of the people, and their lack 
of cariosity and initiative, are due in any degree to an at- 
moapberic haze. Nevertheless, when the traveler finds that 
this flune haze tends to induce these qualities in himself, 
it u reasonable to question whether its continual influence 
i^MO generation after generation of Chanto natives may not, 
aously to them, have been a factor in molding their 
r. Now they have reached a point where they are 
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even more apathetic than most Orientals: a dull day is 
scarcely noticed; a clear day inspires them but little; every 
vicissitude of life is received quietly; and nothing moves 
them greatly from the even tenor of their way. 

The people of the Karatash valley are shepherds at the 
upper end, gold-miners in the middle, and farmers lower 
down, below an elevation of 8000 feet. The gold occurs in 
the gravel of terraces, just as in California. The cut (page 
76) shows how the women and children bring the gravel in 
bags on their backs to the stream, where it is '"panned" by 
the men in subconical wooden bowk eighteen inches in 
diameter. The man in the photograph told me that the sluice 
where he was working was the conmion property of twelve 
men, belonging to five or six families, every member of 
which, from six years old upward, is engaged in the woric 
The men own a few fields, but by no means enough to sup- 
port their families. Their only live-stock is a few dcmkeys. 
The profits of the united labor of the twelve and their wives 
and children during the preceding month had amoimted to 
two hundred '' tengehs," or ten dollars, and during the month 
before that to eight dollars. According to the Chinese regu- 
lations, all the gold must be turned over to certain native 
officials, who pay for it what they choose, often only half 
the real value. The slight return from gold-mining is credi- 
ble only when one sees the clumsy method of work, the fre- 
quency with which a pan of gravel yields nothing, and the 
deliberation of the movements of the miners. Yet, with the 
help of their fields, the people manage to live on a dollar 
a month for each man and his family. 

Below the gold-mining district, we found along the Kara- 
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taah Riiper a nanow strip of green fields between precipitous 
red waUsv Mid there we «icountered the first of the famous 
Mohammedao shrines of Central Asia, a group of votive 
pcJes bearing flowing yak-tails, sheep-skins, horse-tails, 
and streamers of doth, after the Buddhist fashion. As we 
approached the shrine, Akhmet, the servant who was with 
me, became visibly excited. With flushed cheeks he said 
to the guide: — 

**Tdl me a long way before we reach the shrine, so that 
I may be sure to dismount in time." 

A quarter of a mile away, after offering a prayer, he 
began to walk; and at two hundred feet from the mud wall 
csckising the shrine — an unusual feature — took off his 
shoes and piayed again. A sheikh, or priest, appeared. 

^'Cao one buy a sheep here?" demanded Akhmet 



''No, there are no sheep: they have all been driven up to 
the head of the valley; but there are some goats." 
''Very mX^ bring me a goat, and bring it quickly." 
In his fervor, Akhmet did not even ask the price of the 
aaimal, although usually he was a keen bargainer; and 
later, when I offered to pay for it, he said: — 
''No, thb is a sacrifice. I must pay for it myself." 
With surprising speed, two sheikhs, the one old, wizened, 
and miseriy, the other middle-aged, fat, and gluttonous, 
brought a goat, together with wood, water, fire, and a huge 
iroii kettle. All the able-bodied men in the vicinity found 
out whMi was going on as if by magic. Within an hour and 
a half, they had killed, cooked, and eaten the animal; its 
and skin had been added to the trophies hanging 
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from the bean-poles of the 8hrme» and the last prayers had 
been said. Akhmet told me that he had prayed for himsdf» 
his family, his *' Sahibs " and their work» and all his friends. 
The effect on him resembled that of the traditional old- 
fashioned revival. He was very good for a few days, veiy 
ready to do more than was required of him; but he was 
also more inclined to parade his religion; and there was 
a shining of the eyes and an air of forced humility, which 
plainly showed that he felt himself to have been elevated 
above the plane of ordinary mortab. On the whole, I be- 
lieve that the experience did him good. 

In Central Asia, a shrine is almost invariably located near 
a ruin; and so it was in this case. Choka, which I discovered 
a few miles below the shrine, is the ruin of a walled town, 
which must have had a population of from three to five 
thousand souls. It dates from about the time when Moham- 
medanism superseded Buddhism, in 1000 a. d. The ruins 
have a length of half a mile and a width of a quarter. They 
lie at an elevation of about 7500 feet, on a flat gravd terrace 
in the sharp angle between the Karatash River and the Choka 
brook; and are elevated from two hundred and ten to two 
hundred and fifty feet above the river. Evidently, the site 
was selected from a military point of view. It is surrounded 
on three sides by almost perpendicular cliffs, utterly inac- 
cessible except at the northern end, where a massive wall 
protects the main approach to the town. At the southern, 
exposed end, the town was protected by a double wall and 
moat. 

According to the natives, the water supply of the ruins 
came from the Choka' brook, flowing under the ground in 
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the stone tiaiif^ of which pieces have been found. To-day, 
the brook is too smaU to supply so large a town. The water 
supply cannot have come from the Karatash River. To 
bring it to the ruins, two hundred and fifty feet above the 
stream, would require a winding aqueduct ten miles long, 
cut mudi of the way in the face of almost perpendicular 
cliffs of red sandstone or of gravel, and carried across the 
mouth of at least one large tributary gorge. Such a piece 
of work would be out of all proportion to the size of the 
town, and would be an engineering feat utteriy beyond any- 
thing, old or new, known to exist in Central Asia. Moreover, 
if such an aqueduct had ever existed, some traces of it would 
surely remain, and would be known to the natives. To 
bring water from the Choka brook, on the other hand, would 
be an easy matter. The bed of the brook rises rapidly up 
the valley; the diffs soon die out; and within three miles of 
the ruins, water could be led out of the brook and brought 
to the ruins by means of a simjde ditch. The difficulty is 
that at present the Choka brook suffices for only twelve fam- 
ilies of peasants. A little water runs to waste in summer 
when the snow is melting on the Tikelik plateau, but in 
spring every drop is needed; and in winter the brook is said 
to dry up completely except for a few small springs. 

Since the water supply of ancient Choka cannot have 
cmne from the Karatash River, only two alternatives remain : 
cither the Choka brook was once larger than it now is; or 
by careful management a little stream, which to-day sup- 
potiM a dozen families of peasants, was made to support 
fifty times as many families of townspeople, who, of course, 
wouU require much less water per individual. The second 
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alternative seems incredible, especially when the scarcity of 
water in winter is considered, but it is impossible to speak 
positively. It is scarcely probable that with the Chira, Genju, 
and Pisha rivers dose at hand, any government would have 
chosen to build the chief walled town of the district on a 
little brook, which, under the best of drcumstanoes, could 
provide barely enough water for drinking purposes. There 
is no ground for supposing that part of the brook has been 
diverted, or that it has grown smaller for any reascm other 
than change of climate. If the climate was somewhat moistar, 
and the brook laiger, all difficulty disappears. 

The hypothesis of climatic change explains another p<nnt 
If conditions were as they are to-day, it is remarkable that 
so large a town should have grown up in this remote spot 
among the mountains. The population from Pisha cm the 
west to Imamla on the east — the district which is naturaDy 
tributary to a market town located at Choka — amounts 
to-day to less than five thousand people. It could not be 
greatly increased without the adoption of irrigation meth- 
ods far in advance of any known ever to have been prac- 
ticed in Central Asia. The present bazaar town of Chaka, 
northeast of Choka, has a population of about three or four 
hundred directly around the centre, although as the weekly 
bazaar was revived only ten years ago, the number may 
increase somewhat. A town like Choka, with from three to 
five thousand people, seems disproportionately large as the 
centre of an outlying district with a population scarcely 
twice as great. If, however, the climate were more pro- 
pitious, the possibilities of irrigation would increase; and 
the pasture zone upon the loess deposits would be increased 



AT THE BASE OF THE MOUNTAINS les 

modi more. Nomads might beoome numerous, and the 
total population might be several-fold larger. It is probable 
that such was the case. From Khotan eastward we heard 
faeqoent mentioo of the *' Kalmucks" or Mongol nomads of 
Buddhist faith, who appear to have once lived in consider- 
able numbers along the base of the Kwen Lun mountains. 
A road almost unused, and running for hundreds of miles 
along the base of the mountains, is always called the '*Kal- 
modL road,** and appears to have been formerly more fre- 
quented than now. At present, though every available spring 
and stream is utilised, the population is extremely scanty. 
There seons to be a general impression, however, that some 
hundreds of years ago, in the days of the Mongols, the 
populatioo was greater, and this means that the water 
snpply was then greater also. 

A few miles north of Choka, I discovered the ruins of 
Kartf", Vr ?ld P^*^^, a dose reproduction of those of 
Choka. They are only a sixth as laige, and partake far 
more of the nature of a fortress than of a town. The na- 
tives have no idea as to whether the water supply came 
from the Karatash River, a hundred and fifty feet bdow 
oo the east, or from the brook on the west. The latter is 
aakl to be dry exoept during rain. Here, as at Choka, we 
are confronted by the question whether the water supply 
came by an impossibly daborate and completely vanished 
aqueduct from the red-walled gorge of the river, or by an 
easy ditdi from the dry brook. There is the same scarcity 
of potteiy as at Choka; and the people say that nothing of 
value has ever been found, though they and their ancestors 
have dug among the ruins in every direction. The fortress 
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must have been inhabited a long time» for the people keep 
a donkey-road in repair for the sake of carrying away the 
soil enriched during the abode of man. The marked sim- 
ilarity of location and plan between Choka and Karaki 
suggests that they were contemporary. If this is so, the 
probability that the population was formerly more dense 
in this region is increased. 

Before finally leaving the mountains, I made a detour 
eastward to Imamla, a terrace village, and Polu in the pas- 
ture zone, returning again to Choka. Imamla is the seat of 
a famous shrine, and I was anxious to visit it because I had 
heard that the sheikhs had a '*tezgireh," or chronide, relat- 
ing the history of Choka. I went to the house of the chirf 
sheikh, a most unpriestly young man, with a merry boyish 
air and two or three wives. As befitted so religious a house, 
the call to prayer or some one of the five daily prayers 
seemed to be in progress most of the time. Even the b^- 
gars attached to the shrine would pray for five minutes if 
one gave them a penny. Whenever one of the other five 
sheikhs came to call, he said, '"Salaam," and at once opened 
his hands in prayer; and of course there were long prayers 
at meals. One might have thought himself in a monastery, 
if women had not passed through the courtyard now and 
again. 

The chronicle, which was owned by the sheikh, is said 
to have been written by one of the scribes of Yusup Khadir 
Khan Khazi, king of Kashgar in 1000 a. d., at the time of 
the death of the Four " Imams,*' or " Saints," from whom the 
shrine takes its name. The Imams, so the chronicle says, 
came with the other Mohammedan invaders to convert 
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KhoUn. As the iOiotaiu '* infidels" dung to the Buddhist 
faith« the four saints by power of prayer destroyed their 
dty, then called Khal-khalimadiin. Thereupon twelve 
thousand people became Mohammedans, and built the 
new dty of Khotan. Of the remaining pagan inhabitants. 
seventeen thousand, with Nuktereshid-Chuktereshid. thdr 
long, came to Choka, and built the dty whose ruins I dis- 
covered. Forty years later, the Imams followed them, and 
naturally were refused admission. A man of Choka. how- 
ever, who had secretly become a Mohammedan, came out 
by stealth, and led them to the water supply of the dty. 
As the water flowed in an undeiground conduit, its exact 
course was not evident. The Imams prayed for guidance. 
At ooce a tree sprouted, grew to maturity, flowered, and 
produced fruit, a delicato red crab-apple peculiar to the 
terrace villages. Knowing that the tree must grow from the 
water, they dug a hole, and found the conduit, and dropped 
into it a red crab-apple. The apple swirled round and round 
in the swift stream, and finally was sucked downward. 
Thereupon the water dried up. The dty was forthwith 
abandoned, the people moving on eastward through Sai- 
Bagfa and Nura to Imamla on the Ak-Sai River. Thither. 
in course of time, the sealous Imams followed them for the 
final combat. The pagan king was encamped higher up the 
Ak-Sai than were the few Mohammedans, and the water 
whidi came to the lattor was polluted. The Imams dis- 
patched a pious subordinate, whose fervent prayer caused 
the Ak-Sai to be diverted eastward into the Kara Su, where 
part of it still flows. This did not quench the ardor of the 
pagani, however, for soon after, when the Mohammedans 
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were at their prayers, the host of Nukiereshid fefl upon 
them and IdUed them aU,mdudiiig the Iinams. Forty, how- 
ever, came to life again, and returned to Kashgar. They 
persuaded the king of that country to send some families, 
who settled Imamla, Sai Bagh, and Nura, which till then 
had been inhabited only by ncunads. Nuktereshid and his 
people moved on southeastward to Polu, which is said to 
have been an important post, "because it lies <m the Kal- 
muck road from Yarkand to Cherchen.*' There they west 
finally conquered by the Mohammedans. 

The whole story is full of fantastic miracles and impos- 
sibilities, but the main facts are historically accurate. Tlie 
miracles, such for instance as the diversion of the Ak-Sai, 
are chiefly distorted explanations of real facts. The dates 
are open to question, for while the chronicle gives 1000 a. d. 
as the time when Nuktereshid ruled, Bellew gives 1095 a. d. 
Apparently, Choka was a provincial town in a district in- 
habited by nomads, and rose to importance only during 
the brief space when it became the capital of the Buddhist 
kings, whom the Mohammedans expelled from Khotan about 
1000 A. D. The abandonment of the town was tradition- 
ally a withdrawal of the people without fighting because 
their water supply failed. Of course the water supply may 
have been diverted by an enemy, as is said to have been 
done in the case of the Ak-Sai; but that does not explain 
where the water went, or why a town was ever founded 
with so diminutive a water supply as that now available, 
unless the climate were different. 

The story of the miracles suggested to me to ask wheth^ 
there were any " jins," the genii of the Arabian Nights, in 
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the FCgioQ. T i wli I addressed looked sheep* 

ish; the bjstMiden laughed, id some one said: — 

**Oh, yes, he knows how to drive them away. There are 
many here, not only in the mountains and the desert, but 
in the village. Look at that man. A 'jin' struck him. Can 
you heal him?" 

The man referred to suff* «d ft a large excrescence 
on the side of the head above t . In Khotan and Yar- 

kand, where the pelade suffc * * ly from goitre and stiff 
necks, it is commonly bdieved, I was told, that the ill- 
natured "'jins** have a habit of gripping a sleeping man 
around the throat, after which the neck swells with goitre. 
Sometimes the ** jins^ vary their mischief by cuffing the side 
of a man's head, causing a stiff neck. 

The four Imams who died so sadly at Imamla must have 
been wdl-to-do, to say the lei According to the sheikhs, 
they cooked their rice in a golden pot, which is still pre- 
served in a rickety mosque, and is used for cooking the sac- 
rifices of pilgrinu. The pot is so holy that whoever looks at 
it is struck blind. I naturally inquired how, then, the meat 
oould be cooked. 

*'Oh,** answered iCassim Sheikh, my host, 'Vhen a 
dieikh becomes sixty years old, he can see the pot without 
injury. Even I have never seen it.** 

Later, I had a conversation with the old sheikh who acts 
as ''chef of the golden pot,** but refrained from asking ques- 
tions. He looked like a man able to keep a secret. 

An equally remarkable fact was brought to light when I 
sought for geological information. On asking the source of 
numerous cobUes and small round boulders of vesicular 
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black lava in the flood-plains north of Iniamla» I was 
told that they were the brains and skulls of the infidels 
who were destroyed in the great hurricane which arose 
after Nuktereshid-Chuktereshid killed the four Imams. 
I eventually found their origin in some lava flows of the 
glacial period interstratified with piedmont gravel. 

While we were at Tmamla, the men again offered sacri- 
fices. Five or six pilgrims were there at the time; and a 
thousand are said to come in the course of favorable years, 
in spite of the remote location. One was a highly intellig«it, 
well-dressed man, originally a merchant of Yarkand. In 
his youth he went to Mecca, where he settled -for twenty 
years: now he was on a money-making tour of the shrines 
6f Central Asia. His sanctity as a resident of Mecca, and 
as a visitor at many shrines, entitled him not cmly to the 
richest entertainment, but to lavish gifts. He attached him- 
self to me for a day, and that night I heard a village head- 
man give orders for a gift of supplies of all sorts to be made 
ready for his journey. 



CHAPTER Vra 

THE SAND-BURIED RUINS OF CHIRA 

When I returned from Imamla to the Karatash valley 
it was almost the middle of September. The hot simmier 
was over, and it was time to go down to the zone of vegeta- 
tion and the sandy desert ci Takla-Makan. So I rejoined 
Mr. Barrett, and together we traveled down the Karatash 
River to Chira, a prosperous town of about ten thousand 
inhabitants. Here, as everywhere in the zone of vegetation, 
most of the people are farmers. One rarely sees finer fields 
or better fruit than those of Chira. Luscious little while 
peadies, dark crimson nectarines, grapes of various sorts, 
melons that melted in one's mouth, and delicious water- 
melons, both red and yellow, could be bought for a song. 
The air was so dry that one could indulge in them freely 
without harmful consequences. 

At Chira, Mr. Barrett and I, having finished our work to- 
gether, undertook separate expeditions. He devoted his at- 
tention chiefly to the physiography of the mountain border 
of the Lop basin; I mine to a study of the ch'mate of anti- 
quity. The best point for beginning my investigations 
seemed to be a group of ruins, Uzun-Tetti and others, which 
lie in the zone of vegetation a few miles north and east of 
Chira, and another group, Dandan-Uilik and Rawak, which 
lie far out in the sandy Takla-Makan desert, fifty or sixty 
miles north of Chira. Stein, the only archaeologist who has 
visited the region, describes Dandan-Uilik, the chief of the 
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ruins, as having been a large town with seveial rdigjknu 
establishments, either Buddhist lamaseries or temples. It 
was situated in the midst of an oasis, called li-sieh, or litia. 
A considerable agricultural population was settled round 
about, as is shown by numerous remains of andeat irriga- 
tion works. Rawak, the more northeriy town of the litsa 
oasis, was probably abandoned about SOO A. d., while 
Dandan-Uilik itself, to judge from the evidence of manu- 
scripts found in the houses, does not appear to have been 
finally deserted until a little before 800 a. d. *'But,** as 
Stein says, "the striking preponderance of religious build- 
ings . . . suggests the possibility that these local shrines and 
their small monastic establishments continued to be kept up 
and visited, perhaps as pilgrimage places, for some time 
after the rest of the settlement had been abandoned. The 
condition in which Mohammedan Ziarets [shrines] are now 
often found beyond the present cultivated area of oases 
would furnish an exact parallel.'* Stein concludes that "the 
lands of Dandan-Uilik were irrigated from an eictension of 
the canals which, down to a much later date, brought the 
water of the streams of the Chira, Domoko [properiy Du- 
muka], and Gulakhma to the desert area due south of the 
ruins . . . [where] the debris-covered site of Uzun-tati . . . 
can be proved by unquestionable evidence to have been occu- 
pied for at least five centuries longer. ... A number of his- 
torical as well as topographical observations . . . point to the 
conclusion that the successive abandonment of both Dandan- 
Uilik and Uzun-tati was due to the same cause, the difficulty 
of maintaining effective irrigation for these outlying settle- 
ments." Hedin, on the other hand, believes that this can- 
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not be true for Daadmn-Uilik and Rawak, of which he was 
the diaooverer; they must have received water from the 
Keriya River, whidi now flows twenty-six miles east of the 
ruins, but in ancient times, so he supposes, was diverted to 
thewest I hc^ied to be able to find conclusive evidence as to 
the truth of one or the other of these two conclusions. Also, 
if Stein proved right, as there was reason to expect would 
be the case, I hoped to determine whether the manifest dry- 
ing upof the streams (Mr canals which supplied the ruins was 
due to human causes, such as war or the decay of irrigation 
works, or to physical causes, such as a change of climate. 
My investigations confirmed Stein's conclusion, and showed 
that the water supply throughout the whole region was for- 
merly more abundant than now, and hence that in ancient 
times the dimate must have been different. An account of 
my journey into the desert will show the reasons for this 
oondusion, and later I shaO discuss the matter more fully. 
At Chira, when I inquired for a guide, every one said, 
''Oh, Ibrahim Beg, the Master of Canals, is the man you 
want. He went with the other Sahib [Stein], and he knows 
all the ruins everywhere.** So I sent for Ibrahim Beg, a 
conceited little man, with the face of a humorous Irishman. 
He came in his official uniform, and professed to know 
far more than I could possibly want. We tried in vain to 
hire camds at Chira, and so went eastward a few miles 
to Dumuka, a neighboring village, to try again. There, as 
at Chira, the camel owners said that all the animals were 
up among the mountains in the summer pastures. No one 
h cs ita led to promise to send for camels to be brought down 
it oooe, bol il was dear that no one meant to do so, for fear 
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that in the sandy desert the creatures might suflPer horn 
hunger and thirst. It looked as if we should fail of our pur- 
pose, and I determined to buy my own camels at the next 
opportunity in Keriya, no matter what happened. After a 
long conference with the Beg and various men of influ^ice 
that day at Dumuka, I went to bed with my mind made up 
to a delay of at least three or four days. In the morning, 
however, I heard camel-bells, and went out to find seven 
good animals grazing on the poplar trees. I>a*ud, cme of 
my Chantos, had heard that a small caravan from the 
mountains was expected to pass that night, for men with 
cameb do not travel by day in warm weather. He went out 
to the main road and waited till midnight, when the cara- 
van arrived and he corralled it. We sent post-haste for the 
owners, who arrived that afternoon. In view of the fact that 
we had "nine points of the law,*' they let us have the cameb 
for a good stiff hire. When we returned with the ^Mnimriiy 
safe and sound, some two weeks later, they expressed them- 
selves as well satisfied with the bargain. 

From Dumuka I sent the horses and my two Ladakhis, 
Ibrahim and Abdur Raman, eastward to Keriya. There 
they were to buy five camels, and have everjrthing in readi- 
ness for a fresh start when I arrived two or three weeks later. 
I myself, with Da'ud, Ibrahim Beg, a camel-man, a camel- 
boy, and the five hired camels, proceeded toward the desert. 
We spent the first seven days in circling about in the zone 
of vegetation. Within a few miles of Dumuka, along the 
north and south line of a former course of the Dumuka or 
Ak-Sai River, I discovered the waterless, sand-buried sites 
of four small villages, evidently the ancient Buddhist equi- 
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▼alent of modem Dumuka, The aouthem site, called by 
my guides DefevKfa Dung, is unimportant* It occupies 
neariy the same location as Stein's small Aktas, with which 
it is probably identical. At the next site, Kuk Jigdeh (Green 
Elesgnus Tree)» as weU as at Kushkusteh Dung, the one 
farthest to the north, we found some little day heads of 
Buddha and some plaques with typical Buddhist figures, 
which show that the sites antedated the Mohammedan con- 
quest in the tenth centuiy. The other site, Khadaluk, ap- 
pears to have been the centre of the old town. In two places 
we found abundant votive tablets vdth heads ci Buddha, 
and many fragments of painted plaster and gilded stucco, 
evidently the remnants of an old lamasery or temple. Ap- 
parently here, as at Dandan-Uilik, the most permanent 
structures, and probably the ones last to be abandoned, were 
of a religious diaracter. We also found several Chinese 
ooins« dating from eariy in our era, some fragments of paper 
bearing records in Brahmi script, and two pieces of wood 
c o vered with the characteristic Kharosthi script of the first 
three centuries of the Christian era. One of these (B, incut, 
page 804) bean on the reverse side paintings of a camel 
and other objects. Evidently, the four sites just described 
are parts of an agricultural district at least four or five miles 
kmg, and quite as large as modem Dumuka. The final 
abandonment of the ruins certainly took place before the 
Mohammedan conquest in 1000 a. d., and perhaps earlier. 
About eight miles north-northwest of Khadaluk, at 
Fayet-Bcgning-Desi or Tetti-Grerim, I discovered another 
little site, with remains of tamarisk-walled houses, abun- 
dant crude pottery, a few beads, and a bit of blue glass, but 
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with nothing by which to date it. The general appeanmce, 
the aggregation of the houses, and the condition of the 
surrounding vegetation suggest that the site is at least as 
old as Khadaluk. 

Farther west, the ruins of Uzun Tetti and Ulugh Mazar 
proved to be more extensive than appears from previous 
explorations. From the shrine of Lachinata for five miles 
to the northwest, to Ulugh Mazar, and thence six miles far- 
ther to the northeast, I found abundant pottery. There 
were also other relics of human occupation, including the 
traces of a mud house, the straw of an old threshing-floor, 
and even the characteristic pattern of the ditches of ancient 
melon fields. The entire appearance was such as to suggest 
that the site was not abandoned till a later date than Khada- 
luk. The pottery also pointed to the same condusion,for un- 
like that of more ancient sites, it was wheel-made, the orna- 
mental designs were drawn in curves with a stick of sevoal 
points, and one bit had a green glaze. This conclusion is 
confirmed by the historic records of the Mohammedan con- 
quest, and by some coins of the twelfth and thirteenth cen- 
turies which Stein found at Ulugh Mazar. It appears that 
at the time of the Mohammedan conquest, and later, not only 
was Chira inhabited much as it is to-day, as is proved by 
early Mohammedan records, but that here, twelve miles to 
the north, along the line where the Chira River would flow 
if it were large enough, an equally large area, about six mOes 
by eight in size, was also densely populated. 

From Ulugh Mazar I came back almost to my starting- 
point, and spent a day with the Beg of Malakalagan, the 
northern part of Dumuka. A short distance north of the 
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eg*8 house Ilidai t naot m large village, which 

ridently had been abandoned recently. The Beg told me 
leir histoiy substantially as Stein has recorded it. For- 
«Iy.thevUl.gesofDumuk., I Ponak were located eight 
iles north of the present sites About 1834, the water sup- ^ 
ly began to run short, being k in the sandy jungle above 
le village. It diminished so greatly that for seven years no 
aler reached the canals during winter. The people were 
diged to dig wells. FinaUy, the scarcity of water became 
idi that distress ensued from the failure of crops. The vil- 
geis decided to abandon houses, fields, fruit trees, vine- 
uds, and everything, and move eight miles upstream to 
new site. The disadvantages of poorer, sandier soil and 
f the loss of the labor of years were more than compen- 
dftd for, they felt, by the greater proximity to the springs 
here the water from the mountains reappears after its 
iideigiound course through the piedmont gravel. Each 
roprietor was given the same amount of land as formerly 
I A corresponding location, and with it a proportional 
iiantity of water. Chira and Gulakhma also suffered at 
OS time, though much less. Neariy eighty families moved 
ptoEkken,a very sandy site dose to the springs of another 
ream. There can be no doubt of the authenticity of this 
30ount, for Ismail Beg, the relater, heard it from his father, 
ho was among those who moved; and some of the old 
Bople of Dumuka still remember the event. Since the 
scupation of the new site, no special difficulty as to the 
aler supply has been experienced. Indeed, between 189S 
ad 1900, it actually increased. There was so much sur- J 
his water that the hamlet of Malakalagan was founded by 
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people from Dumuka, who cultivated fidkk in both phces. 
In 1900, the population amounted to twenty-five families; 
but since then the supply of water haa again decreased, part 
of the people have gone back to their old homes, and the 
cultivated area has diminished from three thouaand to 
fourteen hundred **mulaks.*' 

In answer to my further inquiries as to the history of Ae 
r^on, Ismail B^ sent for a *'tesgireh*' like that of Tmamla, 
a dully but apparently accurate oontemp(»ary chronide of 
the Mohammedan invasion. It is written in the Turki lan- 
guage in monotonous couplets, of whidi the following is a 
sample, with a translation in the same metre: — 

"UcfaiDita ydrdflfr, 
K^ [Ker^a] d^Tsai gSdiUr.'* 



oonquered, tfaqr 
K^ya-ward pursue their mj. 



The chronicle describes how, in the tenth century , the 
Moslem invaders advanced along the line of oases from 
Kashgar through Yarkand and ESiotan to Keriya. They 
killed some of the Buddhist *'£Iafirs," or *' infidels,'* con- 
verted others, and caused the rest to flee north across the 
desert. Chira is described at length with reference to local 
sites well known to-day, so that we may assume it to have 
been much the same as at present. Having conquered Chira, 
the invaders sacked Lachinata and Ulugh Mazar, or Terkhi 
Turkhan and Kenan, as they are also called. Of the inhab- 
itants of Kenan, which is said to have been a dty with 
a gate of gold, two hundred and forty-one adult men were 
killed, and five or six hundred became Mohammedans. If 
Lachinata were equally large, as appears from the ruins, the 
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oombined popnlatioii of the two must have been about equal 
to thai of modem Chira. The chronicle does not mention 
Dumuka and Pooak, but there is a local tradition that 
Ihetr Buddhist inhabitants fled from the Mohammedans 
and went northward down the Kenya River to Ak Su» cross- 
ing the Takla-Makan desert where now there is no water 
and no road. As to the other chief village of the region, 
Golakhma, between Chira and Dumuka» tradition says that 
h has occupied the same location from time immemorial. 
As it occupies the site where the waters of its river can 
most easily and with least waste be utilized, and as there 
are traces of ruins in the suburbs, there is no cause to doubt 
the tradition. Choka, on the upper part of the Karatash 
River, which waters Chira, was inhabited at this time, it 
will be remembered; and we have seen reason to believe 
that the slope of the mountains whence flow the rivers of 
Chira, Gulakhma, Ponak, and Dumuka was then occupied 
bj a population of Kalmucks, more numerous than that 
of to-day. Thus it appears that about 1000 a. d., not only 
was the total population supported by the rivers larger than 
it now is, but the streams flowed through the modem vil- 
lages, where their water is at present entirely consumed, 
and reached places like Ulugh Mazar, ten or fifteen miles 
farther north. This could happen only if the rivers were 
decidedly and permanently larger than now. There has 
been no diversion of the upper waters of the rivers except 
io the insignificant and easily preventable case of a small 
part of the Ak Sai or Dumuka River; and there is not the 
slightest evidence that the irrigation system of the past 
was better than that of to-day. The true cause of the 
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diminution of the water supply appears to be that the 
climate has changed. 

It is proverbially unsafe to place much reliance upon 
legends. Students, however, are more and more recogniz- 
ing that legendary stories contain a kernel of truths which 
can be detected by comparing scientific facts with those 
details of the stories which would be least likely to be the 
product of imagination. Therefore the local l^end of the 
destruction of Kenan or Ulugh Mazar is worth recording. 
According to Ismail Beg and the people of Malakalagan, a 
holy Mohammedan priest came to Kenan one day, long after 
the driving out of the former Buddhist inhabitants, and 
found no one at home. Men, women, and children had all 
gone out to work on the canab. The holy man was hungry 
and tired. Being accustomed to live on the fat of the land, 
he was irritated at finding the houses shut and empty. He 
ofiFered a prayer, which can hardly be supposed to have 
been pious, and began to turn a hand-mill standing in a 
courtyard, whereupon sand rained down from heaven. It 
ceased to fall when the troubled villagers, having seen it 
from afar, came hastening home and supplied the good 
man's wants. Nevertheless, the visitation proved fatal. 
From that time onward the water supply decreased, until 
at last the people of both Lachinata and Kenan abandoned 
their houses and fields, and moved to old Dumuka and 
Ponak, which had remained uninhabited since the Buddhist 
inhabitants fled northward across the desert. A similar le- 
gend is found in many other places in Turkestan, appar- 
|j ently because similar events occurred. The rain of sand is 
often spoken of as if it were the cause of the abandonment 
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of aDcieQl towns. I do not think ao, howeyer^ because 
extended observation has oonvinced me that sand rarely en- 
croaches upon a region until after a decrease in the water 
supply has caused the death of v^etation. In the Kenan 
legend it is distinctly stated that the amount of water dimin- 
ished. The villagers said to me, "You see, what happened 
to Kenan long ago was like what happened to Dumuka in 
the days of our fathers. The river dried up." 

From Malakalagan I struck a little north of east across 
the desert to the Keriya River. The first day, our way led 
through the peculiar scenery characteristic of the parts of 
the tone of vegetation where the water supply has decreased, 
whether it be on the edge of the zone near the mountains, 
or, as is much more common, the remoter border near the 
sands of Takla-Makan. Steep-«ded mounds, twenty or 
thirty feet high, were scattered over the plain so thickly 
that we had to wind hither and thither through the narrow- 
est of passages. Rarely could we see more than three hun- 
dred feet in any direction, and often only fifty. Through the 
veO of sand shrouding the sides of the mounds, we perceived 
that their lower half was composed of stratified river silts 
full of the gnarled roots and underground stems of ancient 
tamarisks, while the upper half consisted of fine sand de- 
posited by the wind and kept in place by the upper parts 
of the tamarisk bushes which projected from the tops. 
Sometimes the feathery bushes were gray-green and flour- 
ishing, with sweet-scented spikes of minute purple flowers, 
but oftener they were wholly dead, or had already shed the 
smaD stiff spines which serve as leaves. At the bottom of 
the mounds, one was in a maxe of sandy slopes, dead tam- 
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arisk branches^ and nanow passages; at the top, one looked 
out upon what seemed to be a thick growth of bushy v^e- 
tation perched upon hills and fading away in the near dis- 
tance in a dense haze of dust. The scenery was most mono- 
tonous and gloomy. No sim broke through the haze; no 
landmarks appeared; there was nothing to guide us save 
the compass. Even with that I found it most difficult to 
make our countless minute zigzags balance one another, 
and thus to preserve a straight course. 
<, The tamarisk mound is hi^y significant as an indicator 
^ of changes of dimate. One finds it in every stage of devel- 
opment* from one foot high with a vigorous growth of slen- 
der flourishing bushes, to sixty feet high veith nothing but 
huge, gnarled trunks, dead for hundreds of years. During 
seven years in Asia, so far as I remember, I have never seen 
young tamarisk bushes growing anywhere except upon the 
flood-plains of streams, or in other places where the ground 
was thoroughly saturated with water. On flood-plains from 
which the water has been diverted by man for four or five 
years, half or more of the tamarisks are usually dead or 
dying. In later stages still more die, and only those vnth 
very deep roots persist. Then the wind begins to dissect the 
dry plain, carrying away the finer materiab from the parts 
where the plants have died, and heaping up the coarser 
grains of sand in the protected spots where living bushes 
check its force. Thus mounds are formed, and their height 
is increased by seolian erosion at the base and by aeolian de- 
position at the top. The depth to which erosion can pro- 
ceed is limited by the level of underground water, and the 
amount of deposition is limited by the amount of sand avail* 
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able from the ctoflkxi of surroundiiig aieas. Thus the max* 
imum die of the moundj is determined by the extent to 
which the water supply baa diminished. The actual size, of 
course, depends partly on the length of time since the water 
was withdrawn. Judging from the relation of mounds to 
ruins, I should say that mounds fifty or sixty feet high must 
be nearly two thousand years old, and those twenty-five feet 
high {mm five hundred to a thousand or more. Sometimes 
tamarisk mounds are fonned without a change in the 
water supply, but such can be easily distinguished from those 
of which we are speaking. They are characterised by a 
founded form, by a vigorous growth of bushes on all sides as 
weD as oo the top, and by the fact that they are composed 
eotirdy of sBolian sand, and not partly of sand and partly 
of river deposits eroded by the wind. In general, ti^wiawalr 
mounds are an unequivocal evidence of a diminution cf the 
water supply. When, as in the region we are now traversing, 
they occur over broad areas where man's activity has had 
nothing to do with the water supply, they furnish one of the 
fltioogest possible proofs of climatic changes. 

At the end of our first day from Malakalagan, when we 
had almost reached the border between the tamarisk mounds 
and the sandy desert, we came upon the pottery-strewn site 
of a veiy ancient tovm, lying fifteen miles north of Karakir, 
oo the line which the Kara Su River would follow if pro- 
longed. Karakir, to which I made a flying visit on the way 
to Imamla, is now a little hamlet of about thirty houses, 
although in the dironicle of the Mohammedan conquest, it 
is spoken of, under the name of Bowa Zengir, as a village 
of some importance. A peculiar event took place there 
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a few years ago. In 1891» some villageis were digging above 
their spring, as one of them told me, in order to get a little 
more water. When they returned to their work one morning, 
they found that the spring had visibly increased, and that 
the stream from it was perceptibly beginning to deepen its 
channel. In great delight, they sat down to wait for nature 
to make them rich, for unlimited land was at their disposal 
if only they had water for it. A flood from the Kara Su 
came down not many weeks after, and entering their chan- 
nel, converted it into a broad, deep trench. In the course of 
a few months, the new stream grew to a size which proved 
unfortimate for the villagers. The government heard of it 
and took possession. The officials, with great profit to them- 
selves, founded a new village, called Karakir Admia, or 
Karakir Opening. There was a rush like that at the open- 
ing of an Indian reservation in the United States. In a few 
years, the place had a permanent population of two hundred 
families or more, and was deemed important enough to have 
a bazaar. 

The new channel grew steadily wider and deeper, until 
in 1905, when I saw it, it had a width of two hundred 
feet or more, and a maximum depth of about sixty feet, 
which decreases both upstream and down. For some years 
the amount of water remained fairly constant, but in 1905 
it had been decreasing for two or three years, and the peo- 
ple of Achma had begun to move away. Apparently, the 
water supply of neighboring villages did not suffer, but 
rather increased. At Shivul, east of Karakir, new springs 
broke out, so that between 1885 and 1900, a settlement of 
twenty families was formed. The Dumuka River also in- 
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cntaod in sise, and new springs appeared lower down in 
its bed, as has already been stated. Apparently, in this re- 
gion, as in all Central Asia, there was an increase in rainfall 
from about 1898 to 1900, between times of lessened precip- 
itation. The extraordinary abundance of water at Karakir 
was due probably in part to the increased rainfall, but much 
more to what may be called an accident. Th6 newly opened 
watercourse, so it seems, happened to be located in such 
a pontion that for ten or twelve years, and perhaps to the 
time of my visit, the stream continued to deepen its chan- 
nel. It maintained its volume by continually penetrating 
to and drawing upon new layers of soil lying well below the 
level of ground-water, and therefore completely saturated. 
The temporary increase in rainfall, culminating in 1900, 
seems to be part of one of the periodic variations of climate 
which Briickner has shown to take place once in about 
thirty-six years in all parts of the world. Such changes 
i^pear competent to explain the minor changes in the vil- 
lages and vegetation of the Chira region, for instance the 
abandonment of Dumuka at the end of a temporary dry 
period in 1841. They cannot explain the broader facts of 
the progressive abandonment of cultivated areas and the 
death of vegetation from north to south. If the climate of 
to-day is like that of the time when the old town north of 
Karakir flourished, there is no reason why the vegetation 
around the ruins should have been dead for centuries. 
To-day, if all the water of Karakir were free to flow as far 
as it could, it would not reach the ruins. 

On leaving the ruins, we spent a day and a half in traversing 
an almost absolutely barren area of reddish or yellowish 
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sand dunes, from ten to a hundred or more feet high. Tliere 
had been a high wind two days before, and the air was still 
so full of dust that we could scarcely see half a mile. In the 
dense haze the larger dunes loomed like distant mountains, 
and again and again we were amazed to find ourselves sud- 
denly at the foot of a small hill, which we had felt must be 
a mountain miles away. As we zigzagged hither and thither 
in climbing the steep western fronts of the larger dunes, 
or as we walked along the narrow crests and looked down 
the apparently precipitous slopes into the remote, hazy hd- 
lows, we experienced the sensations of genuine mountain- 
dimbing. There was a sense of height and space; we invol- 
untarily drew back at the sound of an avalanche, though 
it was only sand slipping from under our feet; we gained 
each crest with the joy of achievement; and we walked 
warily, to avoid a fall that would plunge us down a thou- 
sand feet, as it seemed. 

In the midst of this weird illusion, we unexpectedly ar- 
rived at the top of a bluff. Below us lay the fair savannah 
of the band of vegetation along the Keriya River, a nar- 
row plain dotted with clumps of tamarisk bushes, or groves 
of poplars rising from a gold-flecked, silver-plumed under- 
growth of green reeds. We traveled down the left bank of 
the meandering river, sometimes in the open plain of reeds, 
sometimes among the poplars, and occasionally out into 
the tedious sand of the desert, when the stream swung far 
to our side. Now and then we passed a shepherd's hut of 
tamarisk branches, or, more rarely, a flat-roofed cabin of 
poplar poles, reeds, and mud. 

Sixty miles below Keriya, we left the river, whidi ccmtin- 
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IMS onwaid to the north, aod directed our oouree westward 
towmrd Dandan-Uilik across ridge after ridge of sand, fifty 
to one hundred feet high. All the ridges, in response to the 
prevailing northeast winds, faced in general southwest 
Their gently sloping backs to windward were gray with a 
cover of rather coarse sand, while their steep fronts to lee- 
waid were pale brick*red with the fine sand of the main 
desert The backs of the laiger dunes were diversified with 
smaller dunes, Hke shoals of mounting fish, and the small 
ones in turn were covered with ripples. All the forms^ 
whether of dunes or ripples, were on one pattern, endlessly 
varied. The variety and grace of the curves in the sand. 
Eke those of drifted snow, give the sandy desert an unceas- 
ing interest and beauty. It is utteriy unlike the monotonous 
flat deaerts of gravd, day, and salt, though even those have 
beauty of a certain sort The diarm increases as the dunes 
increase in siae. The sand is truly awful in times of heat 
and wind, but n^ien, as during those days at the end of 
September, the hours of sunshine are pleasantly warm, 
the nights are fresh, the air is still, the way is known, and 
a water supply is assured, its unique beauty is indescribable. 
The sandy desert is at its best in the morning, when, as 
often bMppenBf the base falls to the earth during the quiet 
night, and the shadows of a dear sunrise bring out all the 
detaik of form. 

My plan had been to go direct from the Kenya River to 
Rawak, the northern part of the andent oasis of litsa, and 
then south to Dandan-Uilik. In order to follow as straight 
a course as possible, I directed our way with the compass, 
hfding for a point between Dandan-Uilik and Rawak. 
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It was easy to keep the diiecticMi, but eztiemd^ difficult to 
estimAte the distance travened because of the continual 
zigzagging necessitated by the sand dunes. This was im- 
material, I thought, because Ibrahim B^ would recognize 
our destination as soon as we came near it. On the after- 
noon of the second day from the river, we came upon frag- 
ments of pottery and traces of old canals. We were only 
twenty-two miles from the river, according to my estimate, 
though the distance to the ruins was twmty-six, according 
to Stein's excellent map. However, we were certainly near 
the ruins; so I told Ibrahim B^ that it was his turn to 
fiay guide. To my amazement, he said that he had never 
been to the Rawak portion of the ruins at all, and to the 
Dandan-Uilik portion only a single night. Th^i he arrived 
after dark and left before daylight. When the people at 
Chira all agreed that he was an authority on ruins, he had 
been ashamed, apparently, to confess his ignorance. More- 
over, he wanted the good present which Sahibs are known 
to give. Accordingly he came along, trusting vainly that 
he might find a shepherd to guide us. His action was 
characteristic of the weak cupidity of the Chantos. 

We spent the next twenty-four hours in himting anx- 
iously for the ruins. The five of us deployed widely in order 
to cover as much ground as possible. First we searched 
vainly to the northwest and north in the hope of finding 
Rawak; and later, to the south. There finally we found 
Dandan-Uilik, only a mile and a half from where we had 
first come upon pottery. We had no idea as to the location 
of Stein's wells, or as to the depth at which we might find 
water if we dug a new one. I dared not waste time in ao 
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attempt whidi might prove futile, for the camels had al- 
read J spent three rather warm days without water, and a 
two days* journey lay between us and the river. I went 
on that night some six miles to the south, in the direction 
whence the ancient water supply must have come. Before 
sunrise the next day we were under way, making straight for 
the river. The camels' throats were so dry that they began 
to rattle distressingly. The creatures knew that they were 
headed for water, and traveled more than half as fast again 
as on the outward journey. We reached the Keriya River 
that night, doing two days' journey in one, in spite of the 
soft sand and the countless zigzags. We men did not suf- 
fer as the camek did, but another day would have exhausted 
cnir melons and water, and then we too, like the camels, 
should have felt the pinch of thirst. It was fortunate that 
we had not depended on Ibrahim Beg's estimate of how 
much water we should need. If we had, we might have 
joined the company of improvident Chanto treasure-seek- 
ers, who, as one hears in every village, have perished of 
thirst while hunting for the gold supposed to lie buried 
among the ruins beneath the sands of Takla-Makan. 

In spite of difficulties, the trip to Dandan-Uilik was a 
success. The canak and pottery between the main ruins 
and Rawak were seen to indicate that an area seven or 
more miles ^nde from east to west must have been under 
cultivation. The length of the cultivated area, including 
Rawak on the north and a group of houses which I dis- 
covered two miles to the south of Dandan-Uilik, must have 
been at least nine miles. In other words, the oasis of Litsa, 
in its prime, had an area of nearly fifty square miles. Be- 
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fore Rawak was abandoned* about SOO a. d., the cultivated 
area was but little, if any, smaller than that of modem 
Chira, which is estimated to have a population of ten thou- 
sand souls. Moreover, the ruins lie in the midst of a great 
expanse of dead vegetation, extending a dozen miles to the 
east, and an unknown distance in other directions. I trav- 
ersed beds of dead reeds and poplars for six miles south of 
Dandan-Uilik, and could see dead trees extending indefi- 
nitely to the north and west. The reeds were broken off 
dose to the ground, and were largely covered with sand. 
One scarcely noticed them; the poplars, on the other hand, 
stood up boldly. Near the ruins, dead tamarisks were nu- 
merous. A few stood on mounds; but the majority were on 
the level plain, just as they grow to-day near rivers or in 
the moister parts of the zone of vegetation, especiaUy in the 
region immediately around the modem oases. I found no 
indication that the Kenya River ever flowed to Dandan- 
Uilik. Nevertheless, in ancient times the place received a 
supply of water large enough not only to irrigate the oasis, 
but to support abundant vegetation over the plain on eveiy 
side. Apparently, in those days Dandan-Uilik stood among 
surroundings practically identical with those prevailing 
to-day around the villages of the zone of vegetation. 

It has often been assumed by writers on the Lop basin 
and on deserts in general, that the encroachment of sand 
is the chief cause of the death of vegetation and of the aban- 
donment of oases. Their theory holds that deserts by their 
very nature devour the regions around them. Doubtless 
this occasionally happens, but in the Lop basin, at least, 
it is the exception, not the rule. Usually the vegetation dies 
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fiiit» and then the nod of the desert begins to encroach. ) 



Thnnighoiit an area of many square miles around Dandan- 
Uilik, half » more or less, of the dead v^etation is not cov- 
ered by sand at all, or at most only by dunes from two to 
five feet high. Such dunes, accumulating slowly as they 
must, could not possibly kill vigorous tamarisks, and much 
less laige poplars. On the borders of the zone of vq;etation, 
iHiere ground-water is comparatively near the surface, I 
saw Hterally scores of places where the advance of sand 
had been diecked by plants, and dunes had accumulated 
to a height of fifteen feet or more. In such cases, the vege- 
tatioo was interfered with somewhat, but the stronger 
planU, induding even the reeds, had responded to the exi- 
gency, and had lengthened their stems so as to keep above 
the drifts. Where the sand had passed by, new vegetation 
had sprung up in the hollows to replace the weak plants 
whidi had been killed. If, as at Dandan-Uilik, the vegeta- 
lioo of a region is all dead, and especially if it has died 
where there is not sand enough to injure it greatly, it is 
safe to say that the encroachment of sand has nothing 
to do with the matter. It b an effect rather than a cause. 
The true explanation of the dead vq;etation and of the 
peculiar location of the ruins of Dandan-Uilik and Rawak 
teems to be that the water supply has been diminished by 
a diange of dimate. 

Afler our trying experience in the desert, we rested a day, 
October 1, under the poplars beside the Kenya River. 
The air was of so perfect a temperature that one did not 
fed too cool in the shade or too warm in the sun. From 
our camp we looked out between two massive poplars at 
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the gleaming expanse of the broad» shallow river» with its 
sand-barsy snags, and driftwood. Beyond it lay a golden 
plain of reedsy and a low belt of green poplar woods. The 
scene might almost have been on some slow river in Indi- 
ana. But the white and brown flock of fat-tailed sheep, 
the shepherd boy wading across the stream in a white govm 
and a fur cap, and above all the great two-humped camds 
stripping the leaves from the poplars, disturbed the illusion. 
The line of low yellow hills a mile away beyond the band 
of green was the border of the great red desert, whose slowly 
drifting sands have marched persistently forward for two 
thousand years or more in the wake of dymg vegetaticm. 
In returning to the region of villages, I followed a route 
in the sand several miles west of the Keriya River. There 
was nothing which could by any possibility be an old course 
of the river leading to Dandan-Uilik. There were, however, 
a number of isolated areas of dead vegetation lying in large 
hollows surrounded by sand. They became more numer- 
ous as we approached the zone of vegetation. Along the 
border of the zone, half or more of the plants were dead. 
Such phenomena furnish strong evidence that not only 
among the ruins, but in other parts of the now lifeless des- 
ert, vegetation flourished abundantly at no very remote 
period. 



CHAPTER IS 

AND NIYA 



KERIYAt the Pein of Marco Polo and Pimo of Hwen 
TaaDg,' lA a pleasaot district, with a population of about 
fifteen thousand souls. I was much disappointed on reach- 
ing there to find that my men had not been able to buy any 
camels or make any other preparations. The natives were 
full of promises and pleasant words, but that was all. The 
camel-owners, so it appeared, had formed an "agreement 
in restraint of trade," and would offer nothing but the poor- 
est animals at the highest prices. I sent for the chief Beg 
and asked his assistance, which he promised most readily, 
bot the next day nothing had been done. I sent for him 
again. 

"Did you promise to see that some camek were brought 
here U>-day, and that the merchants who promised goods 
Id us brought them at once?" I asked. 

"Yes," he answered, "but every one was busy this mom- 
mg. 

"Did you make those same promises to my men two 
weeks ago, ten dajrs ago,five days ago»and three dajrs ago ?" 

"Yes, but there was much to do. We are busy. Do not 
be angry. I will do all that you wish to-morrow." 

"Very well; do you promise to do it all to-morrow ? " 

"Yes, I promise." 

"All right. A man who does not keep his promises is a 

' Stt Appendix. 
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liar» is n't he ? If you don't get things under way to-morrow, 
I will tell the Amban that you are a liar, and then you will 
lose your office. You saw how he bowed his head to my 
passport [because it was from the Emperor], and you know 
that he will do what I tell him/' 

The Beg went away frightened, and that very aftemooo 
the merchants suddenly found that they had leisure to at- 
tend to our wants. A large number of camels were brought 
for our inspection, from among which we selected two that 
were suitable. We would not baigain for the animals. We 
only said to the owners: **You and the other camd^na^ 
chants decide what they are really worth, and we will pay 
it; but any man who tells us a lie hereafter will get into 
trouble." When the camel-trust met to talk the matttf 
over, affairs took an unexpected turn. An old man called 
Yusup B^ got up, so we were told, and made a long speedi. 

"Aren't you ashamed of yourselves?" was the sub- 
stance of what he said. "You, Tokhta, have a hundred 
animals; you, Hashim, fifty; and you, Dursun, two hun- 
dred. Can you not sell one apiece for the good name oi our 
city? Shame on you! We are disgraced! If I had be«i 
here, you should not have acted so. The stranger has come 
from afar. He shall see that we are not all dogs and pigs. 
I have thirty camels. He shall choose the five that he wishes, 
and name his own price." 

Yusup Beg was as good as his word. He let us choose 
three splendid animals, and seemed perfectly satisfied 
when we paid a price which was decided upon by the United 
Camel-owners, and which every one said was fair. We paid 
the tax which properly should be paid by the seller^ but 
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efen so, the animalw were a moot foitunate inTestment; 
for they did us the best of service, and we sold them at a 
profit far away at Turfan, where prices are much higher. 

During our stay at Keriya, I learned of another reason 
for bdieving that the Keriya River never watered the oasis 
of Litsa. Except at times ci high flood, all the water of the 
Keriya River is spread out on the oasis and disappears. 
Below the dty, however, numerous springs wdl out and 
give rise to a new stream, which meanders northward 
thioagfa the desert for over a hundred and fifty miles. In 
traveling down the river on the way to Dandan-Uilik, I mar- 
veled that so large a stream, flowing perennially through a 
low, smooth plain, was not utilized for irrigation. When I 
questioned the shepherds, they merdy said that there were 
DO people. At Keriya, two or three well-informed men 
told me that attempts had been made to use the water, but 
•D had failed. The first year the crops were good, but the 
Moond they dwindled greatly, and were not worth raising. 
Tlie troable lay in the salinity of the river. Evidently, such 
m river could never have watered the oasis of Litsa with 
ils large villages of Dandan-Uilik and Rawak. 

To-day, the Keriya River ends in the sand halfway from 
the town of Keriya to the Tarim River. Beyond its present 
terminus the sand of the Takla-Makan desert prevails, 
and no caravan except that of a daring explorer like Hedin 
ean possibly traverse the waterless desert. Nevertheless, 
Littledale was told by a Chinese official that formerly there 
was a road down the river and across the desert to Kucha; 
and Stdn says that "a remark ci Mirza Haidar, the Mo- 
gkul leader and historian, makes it very probable that the 
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Kenya River reached the Tarim as late as the sixteenth 
centuiy." About 1000 a. d.» according to the l^end whidi 
I heard at both Malakalagan and Keriya, the ancient Bud- 
dhistSy fleeing from the Mohammedan invaders, went down 
the river and so to the north, which would be quite impos- 
aible to-day. At a still earlier time, there seems to have been 
an important road along this route, as appears from the 
small ruins of Kara-dong discovered by Hedin forty miles 
above the present flood limit. Stein, who later explored 
them, assigns their abandonment to the third or fourth 
century of our era, the time when Rawak was abandoned. 
He thinks that Kara-dong was **& fortified frontier post or 
roadside 'Sarai ' " guarding the road from Kerij^ to Kudia. 
Such a road could have existed only if the Keriya River once 
flowed farther than it does now. That it did so flow is 
proved conclusively by the dead river jungle which Hedin 
found for twenty or twenty-five miles beyond the present 
terminus of floods. The greater length of the river does 
not appear to have been due to less ext^isive use of the 
water for irrigation, for from the earliest times, Pimo, or 
Pein, seems to have been at least as large and prosperous 
as modem Keriya. 

The obvious inference is that here again we have evidence 
of a change of climate. 

On October 11, 1905, after four days in Keriya, I started 
eastward once more, without having stopped a day longer 
than I wished. My caravan, as then constituted, consisted 
of five splendid camels, eight horses, and five men, not in- 
cluding guides. The numbers sound large to one in the habit 
of traveling in less remote lands. As a matter of fact, they 
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ave umsuaDy raudl for Chinese Turkestan. I spent the 
next five weeks in exploring the lower ends of the Niya, 
Yartungaz, and Endereh rivers. All three furnished seem- 
ingly condusive evidence of a secular change of climate. 
The wbcde country for six or seven hundred miles east of 
Kenya is so scantily populated that the human factor can 
in many cases be eliminated, and we are able to form an 
exact estimate of the influence of purely phjrsical causes 
GO the siieand salinity of rivers and on the distribution 
of life. 

From Keriya I sent the cameb directly to Niya, while I 
went with the horses by way of the gold-mining town of 
Sorgak. The town lies on the enormous fan delta of gravel 
whidi the Niya River has deposited where it suddenly 
emerges from the Kwen Lun mountains and crosses the 
old fault-line to the relatively level basin floor. Sorgak pre- 
sents the essential features of a mining town in the south- 
western part of the United States. Perhaps it is a trifle 
more barren and unattractive than the worst of our mining 
towns, but from a distance it gives the same impression of 
rawness to the traveler. It lies in a basin-shaped valley a 
quarter of a mile or more from the edge of the deep goige 
of the Niya River, whence water must be brought up on the 
shoulders of women, or the backs of donkeys. Not a ves- 
tige of verdure can be seen, nothing but gravel with dug- 
outs half buried in it. Here and there a blatantly new shanty 
with a mud roof and an unseasoned wooden front stands 
among the older, duskier structures. Tlie population of 
the region is said to be between three and four hundred 
families, and the total number of men who work as miners. 
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induding those who stay only a month or two, is about two 
thousand a year. The annual output of gold is only twenty- 
six thousand dollars, or thirteen dollars per man. Thirteen 
dollars a year does not seem to be a sum calculated to en- 
courage lavish expenditure. Nevertheless, the uncertainties 
of the miner's life and the possibilities of sudden wealth 
lead to the same extravagance in Central Asia as in western 
America. The bazaar is surprisin^y large and busy con- 
sidering the size of the population, and it is filled with 
idlers. As I walked about to take photographs, I counted 
a hundred and twenty men and boys following dose be- 
hind me, and there were certainly fifty more sitting idle 
in places which we passed. I did not count the baby which 
lay bound in its cradle in front of a dosed shop. 

As we rode into Sorgak, I was surprised to see our honest 
friend, Yusup Beg of Kcriya, coming out to meet us. It 
appeared that he was Beg of Sorgak, and had come a three 
days* journey from home simply to see that I was comfort- 
able. When I wished to give him a present, he told Ibrahim 
that his sole desire was that I should write his name in my 
"deftar," or note-book, and give him a letter to put in his 
box. We were told that he was very unwilling to become 
Beg of Sorgak. What did he want of such a place ? He 
was old, and had held much higher positions. The Chinese 
amban of Keriya, however, though a most corrupt man 
himself, insisted upon having an honest man in charge of 
the gold-fields. The natives, as well as the Chinese, appre- 
ciated his honesty. When it became known that he had 
been appointed Beg of Sorgak, seventy families from Kapa, 
a gold-mining town a hundred and fifty miles to the east, 
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promptly moved to Sorgak, in order to be under the rule 
of a man who did not ** eat ** money. 

Many of the mines at Sorgak are located on the top of 
the great gravel fan, far from the gorge of the river. Accord- 
ingly, the miners winnow the gravel instead of panning it. 
When first I saw this primitive process, the gravel was 
dumped in a conical heap two feet high. With their bare 
hands, scarred and maimed by frequent cuts» bruises, and 
sores, a man and a woman moved the heap forward by 
throwing handful after handful to the top. The finer sand 
was blown away during the process, and the coarser frag- 
ments rolled to the bottom of the cone, where they could 
be brushed away. Thus the advancing heap was gradually 
diminished in sise, and reduced to a somewhat homogeneous 
mass of very fine pebbles and coarse sand. At length the 
miner put this in a wooden pan, and holding it higher than 
his head, poured it into a doth on the ground, thus allow- 
ing the wind to blow away part of the remaining sand 
and pebbles. In the midst of the pouring, the young man 
stopped and began to whistle. ** What are you whistling 
for?** I asked. **For the wind," was the sincere answer. 

When the wind had done its work, the miner spread the 
remaining gritty mass thinly over the cloth, and blew it 
away by mighty blasts from his lungs, beginning on the 
edges and woriung inward. All his partners, of both sexes 
and all ages, or at least as many of them as could find room, 
gathered around the cloth, and, lying on their stonuu^hs, 
watched with the traditional gold-miner's excitement for 
traces of the yellow metal. A little girl pounced on a flake» 
but that was all. 
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** Only ten cents' worth of gold for the moming^s woik 
of ten of us,'' was the discouraged remark of the strong- 
lunged miner; and his **ten of us " meant only the men 
who share the mine, not the women and children who 
had helped. 

Niya proved to be a pleasant town of about four thousand 
inhabitants. On the 17th of October, we found the shady 
lanes bordered by rows of thrifty poplars, still almost as 
green as in sunmier. The fields had apparently borne heavy 
crops, though all were now bare with the exception of the 
rustling corn-fields, whose half-gathered golden crop made 
spots of color on the flat roofs of the warm mud houses. 
The people were much like those of other places. They 
looked well-to-do and comfortable, though they mildly com- 
plained that the Chinese amban of Keriya had lately in- 
creased their taxes, and that their late Beg had oppressed 
them. After the polite and hospitable fashion of the Chantos, 
the new Beg invited me to go hawking. Accompanied by 
a merry party of friends, and by two retainers carrying 
hooded falcons on their gloved wrists, we rode down the 
river. Broad reaches of sluggish water invited wild duck 
to halt, and an open plain of low, grassy reeds dotted with 
feathery tamarisk bushes afforded shelter to numerous 
hares. The sport was poor, but the good humor and jokes 
of the hunters, and our exciting races after the falcons, put 
every one in high spirits. I realized what good fellows the 
Chantos can be, and how much they resemble ourselves in 
spite of certain weaknesses. 

The Niya River is much like the Keriya. It is not strange 
that travelers have been deceived as to the possibilities 
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of thb region. For instance. Stein, a most careful inves- 
tigator, remarics: **TIie thought that all this fertile stretch 
of ground might weU be brought under cultivation had 
occupied me as I rode along. It was therefore a pleasant 
sight to me when a little below Nagara-khana [nineteen 
miles north of Niya] ... I came upon the head of a canal 
begun only two years previously under the amban's orders. 
. . . Close to the route runs the new canal, a modest work so 
far, only six to eight feet broad, yet likely to bring life and 
wealth to this lonely woodland. The soil is a fertile loess, 
and the level of the ground is so uniform that its irrigation 
will be easy when the jungle is once cleared away. For over 
eight miles we followed the canal, and I pictured to my mind 
the changes it is likely to bring soon to this silent scene." 

When I saw the canal, five years after Stein's visit, it had 
already been abandoned for two or three years. The water 
was so saline that, after the first year or two, agriculture was 
impossible. 

The first inhabitants whom we found on the lower Niya 
River were at the shrine of Imam Jafir Sadik, the most 
famous shrine in all Central Asia, where the Niya River 
reappears for the last time. There we stopped for two days 
while the men offered sacrifices. The shrine was founded, or 
perfai^M revived, during the wave of migration which spread 
eastward from the large western oases between 1830 and 
1840. In response to the reputed dream of a holy ** muUa«** 
a reforming ruler endowed it with all the land of the then 
practically uninhabited Niya valley. He appointed a chief 
sheikh and four others, one of whom was the grandfather 
c»f my informant, one of the present sheikhs. The town of 
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Niya, founded at that time, grew until now it numbers over 
four thousand inhabitants, and the shrine, to which all the 
land still belongs, has grown very rich. A year before my 
visit, the Beg of Niya, who was soon removed from office, 
cast longing eyes upon such an opportunity for plunder. 
He created five new sheikhs, who in a year " ate up '* the 
property so fast that the number of sheep was reduced from 
five thousand to three thousand. A man with three hun- 
dred sheep, it should be remembered, is considered rich. 

The beggars of Imam Jafir are an important feature. A 
sheep is killed daily for them except during the late spring 
and early summer, when, as one of the sheikhs said : — 

"The pot is no longer boiled. The beggars do not need 
it. They wander out into the villages, and for three months 
fill their stomachs with mulberries and apricots.** 

The shrine is regarded with such veneration that the pil- 
grims dismount for the first prayer half a mile away. At 
this point, where they first catch sight of the shrine, a rude 
gateway has been erected, two upright poles with waving 
horse-tails, crossed by a third. Farther away from the holy 
place exultant pilgrims have set up dozens of still simpler 
gateways, tree-trunks placed across the road from one 
living poplar to another. Perhaps the gates reflect the feel- 
ing that whatever is great must be inaccessible. As a man 
at Keriya put it, when speaking of a petition to the Chinese 
governor: — 

" But how do I know that he received it ? He is a great 
man. He is behind many doors." And each door, it may 
be added, is opened by a man with an empty palm. 

At Niya, when I explained to the native officials that I 
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wms aetfdiiiig fcnr rains bufied in the sand* they sent post- 
haste to Kenya for old Adulla, a professional treasure- 
seeker. After a rapid ride of a hundred and ten miles, he 
orertocA me a few miles north of the shrine of Imam Jafir 
Sadik, at the point where the Niya River finally disappears. 
During the next few days, he led me through five or six miles 
of ruins which no European had ever seen before. 

** How is this ?** I said. ** You say you were the guide of 
the Sahib who came to this region five years ago. Why 
did n't you show him all these ruins ? ** 

** Oh/* was the nonchalant answer, ** the Sahib's camel- 
man, cook, and hostler frightened me. They were afraid 
to go out into the sand, and they wanted to go home. They 
•aid, ^ Don't tell the Sahib anything. He knows of the 
**stupa " [shrine], and we can't help his finding that, but he 
does not know of the other places. Lead him around them.' 
So when the Sahib said, ' AduIIa, do you know of any other 
ruins ? ' I said, ' No, Sahib, even if you cut my throat for 
it, I should still say there were no more ruins. I swear by 
Allah that I never saw or heard of any.' And then when 
tfie Sahib went himself to hunt, I and the others led him 
away from the ruins." 

The sanctimonious old man did not seem in the least 
ashamed of his lies. Indeed, he was proud of them. Per- 
haps he cheated me too. Still, I think he showed me all he 
knew, for Ibrahim, who was almost as keen in the search 
as I, pumped him night and day. 

The shrine of Imam Jafir Sadik is located, as I have said, 
where the Niya River ** reappears for the last time." The 
phrase expresses an important fact. The river disappears 
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first in the zone of piedmont gravel. At the edge of the seme 
of vegetation it reappears, and after watering Niya, sinks 
into the ground a second time. Within a few miles it comes 
to light again, only to be lost in the course of the next twenty 
or thirty miles. Finally, at the shrine of Imam Jafir Sadik, 
fifty miles from Niya, it reappears once more, but with such 
diminished volume that it persists only five or six miks 
before disappearing for the fourth and last time. During 
the flood season, an uninterrupted stream flows from the 
mountains to the last shepherd hut below the shrine, but 
it is very temporary, and does not persist more than two or 
three miles beyond the limit of the winter stream. 

In an arid region like the Lop basin, water which flows 
far underground becomes saline. Even Niya suflFers from 
salinity. North of the town I crossed fully half a mile of 
land formerly reckoned as "' first " of the three classes rated 
for taxation, but now abandoned as too saline for anj^ing 
save pasture. Year by year fields are being given up at a 
rate which threatens the extinction of the oasis within a few 
generations. As might be expected, the water is even more 
saline farther downstream, and permanent cultivation fa 
impossible. Various attempts, in addition to the one men- 
tioned above, have been made to found villages near the 
shrine and farther upstream, but all have failed within 
three or four years at most. At Imam Jafir Sadik, eleven 
families, scattered along the river for four or five miles, raise 
a little com, wheat, alfalfa, and melons, but cannot culti- 
vate trees. They choose the sandiest, least saline soil, and 
by cultivating a given patch only once in two or three 
years, manage to eke out the produce of their flocks. In one 
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cxceptionmUy favorable location, I was told that cultivation 
•had been carried on irregularly for twelve years, but in 
most for only two or three. It would to-day be impossible 
to establish a permanent agricultural village below Niya, 
just as below Keriya. 

In ancient times conditions were very di£Ferent Fifty- 
seven miles due north of Niya, and seven miles from the 
shrine, at the point where the largest floods disappear in the 
sand and die most northern living poplars are found, we 
came upon the soudiem houses of an ancient town. Stein 
believes it to have been abandoned about 300 a. d. The rem- 
nants of the town consist of sites strewn with pottery, the 
remains of orchards full of fruit trees and the white poplar, 
a ** stupa ** or Buddhist shrine of sun-dried brick, and the 
beams and lower walls of ancient houses, of which I counted 
a hundred and sixteen. The town was large and prosperous. 
It was inhabited for a long time, as appears from the nature 
of the ruins and the size of the trees. Its date is known from 
coins, and from many documents in the Kharosthi tongue. 
These are written upon wood, and are found in the various 
forms shown in the accompanying illustration. Accounts, 
official orders, memoranda, and letters ii'ere written upon 
strips of wood of various carefully defined shapes. Data to be 
kept for future reference were recorded on strips like A, E, 
and G, whidi were filed away in rows, or were hung upon 
strings run through the holes at the pointed ends. The most 
interesting specimens which I found are C and D, parts of two 
letters. The communication was written upon the concave 
side of a strip such as C; and upon the convex side of a com- 
plementaiy strip of exactly the same size. The two were then 
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placed face to face, so that the writing of both was con- 
cealed. Next, the address was written upon the outside of 
the concave sheet of the unique letter. Finally, a string 
was run through a hole in the concave sheet, and brought 
around through slots to a square depression such as that 
of D in the convex sheet. There it was sealed with dsy, 
and stamped with a seal like those of the illustratioDS on 
the cover of this volume, and was ready for the postnuHi* 

According to Stein, the area covered by the ruins of ths 
Niya River site, as he calls it, is eleven miles north and 
south, and four and a half east and west. I found twohousM 
over two miles south of any seen by Stein, and a large poof 
surrounded by a broad area of pottery about three miki 
north. This makes the length of the oasis at least sixtaea 
miles. The extreme dimensions of modem Niya are gifca 
on Stein's map as eight miles by three. That is, the modem 
oasis is only a third, or at most half, as large as its Buddhist 
predecessor of the early part of the Christian era. In mors 
ancient times the cultivated area may have been still laiger. 
Far out in the sand, six miles beyond the most remote n]ins» 
I found some bits of slag from furnaces, and the two meal- 
ing-stones held by the camel-man at page 254. The guide, 
old Abdullah, had brought us to see some sort of brick fire- 
place which he had discovered when he visited the place a 
year before on a treasure hunt. He described the location 
with great precision, and led us to a spot where we found 
traces of his camp, but he could not iSnd the fireplace. We 
searched in all directions for two hours; and while he was 
away, out of sight, I found the stones and the slag, which 
convinced me that the man had not been lying. He searched 
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longer than the camel-man and I, and finally had to be re- 
called. He did not know what I had found, and supposed 
that our quest had been in vain. As he had already told 
Ibrahim what a liar he was, he supposed that I would think 
that he had been lying again. He came back in a sad fright, 
apparently expecting an inmiediate beating. I gave him 
a little coin instead. A look of amazement and incredulity 
went over his face, and then, as he realized that I meant it, 
he fell on his knees, stroked his beard with a long invocatioQ 
to Allah, and wanted to kiss my feet. 

The stones and slag which we found apparently belong 
to a time more ancient than the ruined houses. Possibly 
they are of the same date as the thickly strewn potteiy of an 
area over two miles long lying around the most remote 
houses, but the appearance of the tamarisk mounds in the 
vicinity indicates that they are older than the houses them- 
selves. The potteiy, with the accompanying slag and bones, 
is in a much finer state of comminution than is common 
among the main ruins. It is possible that it represents 
a town more ancient than the Niya of the Kbarosthi docu- 
ments, or at least the part of a single town which was aban- 
doned at a very early date, just as Rawak was abandoned 
before Dandan-Uilik. 

The condition of the vegetation agrees closely with that 
of the ruins. To the end of the present flood channel it is 
vigorous; a little farther out in the desert among the upper 
ruins, the great majority of the poplars are dead, but retain 
their branches, and the half-dead tamarisks form mounds 
ten or twenty feet high; among the main ruins the poplars 
have been reduced to mere trunks with few or no branches. 
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and ttie tammriiiku are largely dead, although a few still stir- 
yi9e on mounds thirty feet high; and finally, from the area 
of finely oonuninuted pottery to and beyond the mealing- 
alones the poplars are mere stumps five or six feet high, or 
have been broken off by the wind even with the ground, and 
the tamarisks have practically all perished, after in some 
cases forming mounds fifty or sixty feet high. 

The desiccation of the Niya ruins, like that of the Chira 
group, cannot be explained by the encroachment of sand, 
the diversion of tributaries, or the lowering of the level 
of ground-water by erosion. There is not the slightest evi- 
deDoe that the ancient irrigation system was better than, 
or <fiffereot from, that of to-day. Here, just as at Dandan- 
UiUk, it would be the height of folly to carry water seventy 
miles into the desert, when it might be employed to vastly 
greater advantage where it is now used at modem Niya. 
The growth of the present town cannot possibly have caused 
the absndonment of the ancient site; for it has grown up 
within a century, while the old town was abandoned six- 
teen centuries ago. Furthermore, as modem Niya is barely 
half as large as the old Buddhist oasis, and as it uses all 
the water available, its water supply would manifestly he 
aearcely half enough for a town such as that of antiquity. 
Indeed, even if modem Niya were non-existent, a river of 
the present size could not so much as reach, much less irri- 
gate, the main ruins. At least, it did not reach thcra when it 
was free to do so if it could. Up to about 1840, the popula- 
taoB of Niya amounted to only a dozen or fifteen families at 
most, and the consumption of water was negligible. The 
fiver ran freely as far as it would ; but even so. it did not 
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leach the ruins. It must have been accompanied by vege- 
tation to the end of its course, just as it is to-day. The 
ruins, for the most part, however, lie among vegetation 
which has been dead so long that the majority of the trees 
have lost their branches, and must have perished centuries 
ago. A comparison of the Niya River site with old Dumuka 
illustrates the matter. An abundant water supply was cut 
off from Dumuka in 1841 at a single blow. The vegetation 
is still vigorous, and only the weaker plants have died. If 
an equally abundant supply was cut off from the Niya ruins 
at approximately the same time, it is hard to see why the 
vegetation in the one case should be vigorous, and in the 
other should appear to have been dead hundreds of years. 
Altogether, it is highly improbable that the river would reach 
the ruins even if there were no such place as modem Niya. 
The idea of its not only reaching them, but supporting twice 
as large an oasis as it now does sixty or seventy miles up- 
stream, is still more untenable. Apparently, at the banning 
of the Christian era, the available water supply of the Niya 
River — which may be a very different matter from the 
rainfall of the region — was at least three times as great as 
now. One part or more was needed to balance the absorp- 
tion and evaporation of the sixty or seventy miles from Niya 
to the ruins, and two or more to irrigate the ancient oasis. 
It is highly probable that the site of modem Niya was 
inhabited at that time, as it certainly was three or four 
centuries later, in 644 a. d., at the time of Hwen Tsiang's 
visit. In that case, the water supply must have been four 
or more times as great as now. 

If we suppose that the climate of Central Asia has grown 
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more arid during the period covered by history, all the diffi- 
culties disappear. Under less arid conditions, the Niya River 
would not only be larger, but one or two small streams, 
which now wither to nothing in the desert to the east, would 
join it below the modem oasis. The water would be much 
more free from salt, for a relatively small portion would 
flow underground. As aridity increased, outlying settle- 
ments would be abandoned in the order of their remoteness, 
and the vegetation around them would gradually die. When 
the remoter oases had been deserted, it may have happened 
that the Niyang of Hwen Tsiang persisted for many cen- 
turies on the site of OKxlem Niya. Finally, before the time 
of Marco Polo, 1295 a. d., it, too, must have decayed and 
vanished, perhaps because of slowly increasing salinity 
which gradually ruined the fields, as it is now doing once 
more after their recovery during a long period of rest. It 
is, perhaps, not insignificant that in one of the wooden docu- 
ments found by Stein in the main ruins, "we read that 
all the ' Shodhagas' and ' Drangadaras,' evidently local offi- 
cials of the district, are complaining of the want of water." 



CHAPTER X 
THE LAND OF WITHERING RIVERS 

JIlFTER visiting the Chira ruins, I had come to the con- 
clusion that on the Yartungaz River, east of Niya, there 
must be ruins like those f oimd on other rivers. Accordingly, 
at Niya I had told Ibrahim and the local Beg to find a man 
who could guide us to them. After much inquiry, the two 
men were told that a certain old man» named Abdur Rehim, 
knew the place. They brought him to me in triumph, but 
he asserted that, though he had hunted for ruins at the 
lower end of the river in the sand, he never had found any. 
Ibrahim and the Beg of Niya, nevertheless, insisted on his 
telling the truth and concealing nothing. Finally, he con- 
fessed that nine long days out in the waterless sand, he had 
found an ancient site marked by a little pottery, but with- 
out the slightest trace of houses. We laughed his nine days 
down to three, and were so pleased with ourselves that he 
dared not change his statement further. So now, ten days 
later, when we returned to the shrine of Imam Jafir, he 
joined us according to agreement. His spirits were extremely 
depressed. None of Ibrahim's promises of meat and rice 
as good as those of the Sahib himself, not to mention tea 
and sugar, and a camel to ride when he was weary, had 
any cheering effect. The fact was, as we became absolutely 
convinced the next day, that he had been telling the truth 
at first and lying later. Out of fear of the Beg's displea- 
sure, he had made up his tale of ruins, hoping that their 
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remolaiets and small sise would prevent us from seeking 
them. Failing that, and not daring to confess the truth, 
the stupid, timid man was going to lead us on a wild-goose 
chase, and when he got us far enough into the sands, pre- 
tend that he had lost the way. Later, we found a man who 
really knew of the ruins, which are located fifty or sixty 
miles farther upstream than I had supposed. I could not 
go bade to them myself, but sent Ibrahim, who was exceed- 
ingly ptood of the neat little sketch map which he drew, 
and of the pieces of pottery which he brought back. 

After traveling eastward for two days under Abdur 
Behim's guidance, through a region of great dunes a hun- 
dred and fifty feet hi(^ we reached the Yartungaz River on 
October tSth. The fall colors of the jungle were still glo- 
rious. The poplars, wherever their leaves had not fallen, 
were pure yellow, often of a lemon tint; the reeds, golden a 
few weeks before, had now become brown, with occasional 
yrilow leaves. Their feathery tufts of seeds, which filled 
the air with downy parachutes, presented a wonderful inter- 
shading of the most delicate tints of gray and silver. And 
the tamarisks, most marvelous of all, showed an array of 
eolon as varied, thou^ not so bright, as those of a New 
England forest Deep purple shaded through brown into 
bright red; or, more rarely, dusty gray passed impercep- 
tibly into orange and jrellow. Over all there lay a soft red- 
dish shade, rare in this sunny land, where most of the 
vegetation brightens from green to yellow, and then fades 
to bfown. 

At Yartungas, the whole population of about fifty gentle 
aoob was at our service. The clearing, where six families 
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cany on a Bttfe aiItimtioii» looked fertife:tliere 
upon miles of smooth |dain; and a laige amonnt off water 
lost itself in the sand a mile or two bqrond the fsnns; 
but I no IcHiger wondered at the apparent waste of oppor- 
tunity. The water of the river, thouj^ drinkahle, had a 
sweetish, insipid taste. It is so hij^ diaiged with salts — 
borax and potash, I should judge, as well as common salt 
and soda — that it supports no permanent human setde- 
mmit, even where it first enters the aone of vegetatioD. The 
only inhabitants are the few shepherds whom we saw. 
Thqr have been here since about 1860. During recent yean, 
part of them have carried on a little agriculture, eitfaer sow- 
ing a given fidd once in three years or more, mr cuhivaliiig 
it two or three years till it is ruined and then fi*HMyVming it 
Permanent cultivaticm, however, b impossible. Hie Yar- 
tungaz Kver, even more than the other riven ^riiich I eac- 
plored, shows evidence of a change of climate. In the first 
place, the marked contrast between Haiyabeg, the huge 
agricultural village of ancient times of which Ibrahim found 
the ruins, and the pastoral hamlet of to-day, where the per- 
manent practice of agriculture is impossible, shows that the 
river has grown more saline. Secondly, the old <*lMMit^ff of 
the river, including that of Haiyabeg, are all from five to 
twenty miles longer than the present stream, and on every 
side there are laige areas of v^etation which has beai dead 
for centuries. And finally, in spite of the &ct that during 
the last five years the villagers have danuned the distribu- 
taries of the river so as to k^ep all the water in the nuun 
stream, and thus make it as long as possible, old beds of 
dead reeds, the form of vegetation responding most quickly 
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•o diaiiges in tbe water supply, extend beyond the present 
flood limit for over twenty miles. Dead tamarisks and 
poplars extend neariy as far. It is evident that the sise 
of the river has decreased greatly. 

Two days' journey east of Yartungas, we came to the 
hamlet of Endereh, on the Endereh River. In exploring the 
auRounding country, I found that here, too, we have most 
convincing evidence of a change of climate. To-day, the 
entire population supported by the river amounts to about 
eighty. A little land is cultivated with much difficulty be- 
cause of the salt, but the main business is the herding of 
abeep. To live by agriculture would be impossible. Yet in 
ancient Buddhist times, a dense population dwelt along the 
eastern side of the river for a distance of at least fifteen miles 
north and south, and an indefinite distance east and west. 
Pottery, bones, and stones brought by man abound, as I 
discovered, in the northern part of this area; while forts, 
houses, temples, and gardens are scattered over an area of 
many square miles to the south. As the ruins are situated 
two hundred and fifty miles east of Khotan, there can be 
scarcely any doubt that they are identical with the Tuholo 
of Hwen Tsiang, and the Bio and Han-mo of his predeces- 
sor, Sung-yun. These places are located nine hundred li, 
that is, from two hundred and forty to two hundred and 
sixty miles, east of Khotan. Sung-yim, in 518 a. d., speaks 
of the city of Bio, six miles west of which lies the city of 
Han*nio. Three or four miles south of the latter, there was 
in his day a large temple with about three hundred priests, 
wonhipefs of a golden figure of Buddha eighteen feet high. 
Hwen Tsiang, in 644 a. d., says that ** the old kingdom of 
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Tu-ho-lo " (Tukhara), which apparently includes the cities 
of Mo and Han-mo, ''has long been deserted and wild. 
All the towns are ruined and uninhabited." Stein» who 
explored a part of the central ruins» puts the date of their 
final abandonment between 719 a. d. and 800 a. d., on the 
unquestionable evidence of some dated bits of Chinese and 
Tibetan writing found in a temple. Evidently, the writing 
was that of pilgrims, or at least of worshipers. The coins 
which he found, and the style of art, seem to Stein to point 
to an earlier date as the time of the main occupation of the 
ruins. Apparently, they were abandoned between 518 a. d., 
when Sung-yun saw them, and 644 a. d., the time of Hwen 
Tsiang's visit A religious establishment, however, per- 
sisted, or was reestablished, after the time of Hwen, and 
lasted for a century or two. The case seems to be analo- 
gous to that of Dandan-Uilik. 

The northern, more remote parts of the ruins of Tu-ho-k) 
appear to be decidedly older than the southern part which 
Stein visited. In the northern part, called by the natives 
Kallussti, the entire absence of any trace of houses, the 
finely broken character of the pottery, and the occurrence 
of archaic stone hammers and a flint knife suggest great 
age. In the southern portions, called simply the *'Potai," 
the preservation of portions of the clay walls of houses, 
the presence of mulberry, white poplar, and other trees still 
standing in orchards, the greater size and omamentatioD 
of the fragments of pottery, and the occurrence of grooved 
millstones indicate a later date. 

The features of late date are most noticeable in the most 
southerly ruins. Here I discovered a fort about three miles 
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•oath of tte main atupa. The diacoveiy illustrates how 
oomplelely even large and massive ruins may be concealed 
among sand dunes and tamarisk mounds. On my first 
▼isit to Tuholo I hunted for this fort, of which I had learned 
the ap|»oximate location at Endereh, but failed to find it. 
Later, with a new guide, I tried again, and found a large 
structure of mud rising twenty feet above us, not over 
two hundred yards from our previous route. It was com- 
pletely concealed on one side by a huge tamarisk mound. 

From the fort I desired to go straight south to some ruins 
of which I had heard as being located at Serteck, on the 
Cberchen road near Baba Kul. Both guides agreed that 
to get there we must go six miles southwest to Koigach on 
the Endereh River, twelve miles southeast down the river, 
and six miles northeast along the road to Baba Kul. That 
meant a journey of twenty-four miles, which would require 
two days for the camels. Having never been direct from 
Tuhofe to Baba Kul, the men did not believe it possible 
k> do so. They were utterly incredulous when I said that 
the distance was only ten miles,'.and we could reach Baba 
Kul in a day. They felt sure that we should get lost and 
wouM suffer the agonies of thirst. When we finally finished 
our slow, winding course among a maze of huge tamarisk 
mounds, we emerged on the open reed fields of the zone of 
vegetation dose to Baba Kul. One guide became as sulky as 
a spoiled child because his gloomy predictions had proved 
wrong. Tlie other, an innocent, boyish old man, clapped 
his hands and, laughing aloud, exclaimed: — 

** It *s so, it 's so. Here we are at Baba Kul. We *ve come 
hi one day instead of two. The Sahib was right. There ip 
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a short way, and I never knew it. But how did the Sahib 
know? Have you been here before? No? Then it's a 
miracle.'' 

The trees among the northern ruins of Tuhok> are sig- 
nificant They prove, in the first place, that a long period 
of uninterrupted cultivation must have elapsed in order to 
allow some of them to attain a diameter of four feet. And 
in the next, they furnish an important suggestion as to the 
gradual manner in which the oasis was abandoned. Among 
the older ruins to the north, and even in the centre, near 
the stupa, the trees have entirely disappeared. This ap- 
parently means that they were cut down after the farms had 
been abandoned. Here, in the latest ruins, however, splen- 
did trees were left standing. Probably the people of this 
most southerly village, after having cut down the orchards 
left by their neighbors farther down the river to the north, 
were themselves obliged to move away and abandon their 
own trees. The cutting down of all the trees of old Dumuka 
by the people of new Dumuka is a modem parallel case. 
If the present Dumuka 'should now be deserted, its trees 
would be left as evidence of the progressive abandonment 
of site aft^r site. Among the Niya ruins, exactly as at Tu- 
holo, valuable trees were left unused among the later ruins, 
although all were cut oflF farther downstream, where the 
farms appear to have been abandoned earlier. The con- 
dition of the pottery in the still more ancient part of the 
ruins, as we have already seen, gives similar evidence that on 
the Niya and Endereh rivers, as well as on the Chira, the old 
oases were abandoned little by little, beginning with the re- 
moter portions where the water supply was more precarious. 
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After the bi FuholOy the populatbn along the Endereh 
River probabty was reduced to the little hamlets of which 
I discovered the ruins at Koigach and Serteck. Later, there 
was a slight revival* as appears from the ruins of Bilel Kon- 
ghan, a walled village of about a hundred and fifty houses 
which I discovered west of the river. The village contains a 
mosque, which proves that it belongs to the Mohanmiedan 
period. The natives have no tradition as to its origin or the 
reaioii for its abandonment. 

Sometimes thejr jokingly call it ** Nummret Sher/* ** Poor 
Man's City/* because the mttin gate on the south side has 
wooden hinges. 

*'The Beg of this place was so poor/' they say, **that he 
could not even afford iron for hinges." 

The chief importance of Bilel Konghan lies in the fact 
that it forms a mediaeval link in the chain of successively 
— *^>^^«' and more decadent settlements which have grown 
up one after the other on the Endereh River. At the begin- 
otng of the Christian era, Tuholo was a large and prosper- 
ous town, comparable in size to the modem Chira, but more 
advanced in the arts, apparently. The houses were well- 
built structures of sun-dried brick, supported by fine timbers 
of white poplar, and were admirably adapted to withstand 
the cold of winter and the heat of summer. Agriculture 
flourished, and orchards and fields probably surrounded 
efery house. The people were adepts in the art of pottery- 
making, and their artistic sense, though crude, was so far 
devdoped that they ornamented their utensils with designs 
like those on page 205. Other decorative arts, such as paint- 
wood-carving, and the moulding of clay and plaster. 
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were practiced assiduously. Wood-tuming was commoD; 
writing was apparently so well known an accomplishment 
that private persons often wrote letters and kept acooontSi 
During the first four or five centuries of the Christian en, 
Tuholo appears to have lost much of its former size, though 
it was still a considerable town, with its forts, temple, shrine, 
and golden statue of Buddha. The old arts prevailed to the 
end, though the time was at hand when they were to periflL 
The fall of Tuholo and the rise of its much smaller 
and less civilized successor, Bilel Konghan, were separated 
by the Mohammedan conquest. In more favored places, 
such as Khotan, the coming of Mohanunedanism does not 
appear to have materially altered the conditions of life or 
the state of civilization. I doubt whether it did so in theEih 
dereh r^ion. There were certainly great changes, but thej 
were exactly such as would naturally accompany desicca- 
tion. In architecture, fine timbers of the carved white pop- 
lar were replaced by the knotty, unhewn trunks of the wiH 
poplar, because the increasing salinity of the soil prevented 
the growth of good trees. Reeds and tamarisks perhaps 
replaced adobe bricks because when clay becomes saline it 
loses its adhesive quality. This may account for the decay 
of the art of pottery-making, which would also be interfered 
with by the fact that the villages, in moving upstream after 
water, would necessarily occupy sandy sites, where such good 
clay could not be procured as farther downstream. The 
decay of pottery-making would entail that of the subsidiary 
decorative arts. These were perhaps doomed in any case 
by the Mohammedan prohibition of pictures. Mohamme- 
danism may have had something to do with the falling off 
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in tlie art of wiiiiog, and in that of wood-canring, though 
tbe latter would be hampered for lack of good materiaL 
Other arts decayed in similar fashion, especially agricul- 
ture, the greatest of all. Now» in the decadent present, it is 
pnuHically extinguished. The simple peasants of Endereh, 
widisturbed by war or religious dissension, have reverted 
Id the pastoral life of their remote predecessors. They build 
their small huts of wild poplars and unplastered reeds, here 
sod there, as the seasons dictate. All arts are unknown to 
Ihem save that of spinning the wool of their sheep. 

War and the advent of Mohammedanism may explain 
pari of the changes at Endereh. They cannot explain the 
decay of agriculture, nor the diminution from a population 
of possibly ten thousand at the beginning of the Christian 
era to half as much a few centuries later, and then to no- 
thing, nor the medieval recovery of a rude oasis to a popu- 
lation of less than a thousand, and the present state of pas- 
lormlism and a population of only eighty souls. During the 
nineteenth century, the people of the large western oases 
of Chinese Turkestan pushed out to find new homes. Ad- 
vancing eastward from Keriya, they occupied the oases of 
Oi-Toghrak, Yes-Yulghun, and Niya, and then, two hun- 
dred miles farther from their old homes, Cherchen, Tatran, 
Vash 9ieri, and Charklik; but the waters of Endereh 
and Yartungaz continued to waste themselves in the sand. 
They had become too saline to l)e aught hut lost. 

Endereh is insignificant in itself; it is of great importance 
as an example of the influence which a change of climate 
may have upon the habitability of a countr}', and u|x)n the 
occopations and character of its people. In Kashmir we 
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have seen reason to believe that a change of climate caused 
the people to give up pastoral nomadism and to adopt the 
sedentary pursuits of agricultiu^. Such a change must have 
vastly increased the number of inhabitants. We cannot 
say exactly what its influence may have been upon their 
character, but it must have been great. In the far more arid 
r^ion of Endereh, a change of climate of precisely the same 
nature caused a reversal of the process. Phjrsical conditions 
became less favorable, the habitability of the country was 
diminished, and the dense population of an agricultund 
community gave place to a few scattered shepherds. If 
similar results have taken place in other r^ions, histoiy 
may have been influenced most profoundly thereby. 

From Endereh eastward for two hundred and fifty miles 
to Charklik, our journey was uneventful. We followed the 
zone of vegetation quite closely, but zigzagged more or less. 
Everywhere, in this remote region, there are unmistakable 
evidences of a great change of climate. For scores of miles 
where no man lives, we found great tamarisk mounds, dead 
poplars, or vast beds of dead reeds. All of the few previ- 
ous travelers who have visited the country have strictly 
followed the road, which naturally keeps along the southern 
edge of the zone of vegetation, where alone water is avail- 
able in shallow saline wells, and where, of course, the vege- 
tation is more vigorous than elsewhere. Hence they have not 
noticed the unmistakable evidences of desiccation which 
abound elsewhere. 

A hundred miles east of Cherchen we came to the Vash 
Sheri River, which rushes swiftly down from the moun- 
tains, and, after losing most of its volume in the piedmont 
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gimTcU iup poirt i the thirty people of Vaah Sheri. Duringtbe 
mnnthi of June, July, and August, the melting snow on the 
BKHintains — thirty or forty miles away — increases the 
imr's irohime enormously. Hearing of the large amount 
of water wasted among reed-beds, a considerable number of 
people ha've come to Vash 9ieri during the thirty years 
nice it was settled, but most have gone away after a year 
or two. In sununer, they had more than enough water for 
dieir fidds, but during the planting season of April and 
Ifay, the supply often ran short Under the present con- 
£tkMi0 of climate and irrigation, a population of thirty or 
bttf is all that the riyer can support. 

Long ago» the number must have been many times as 
gieaL Fcmnerly, the river followed a more westeriy course. 
At the end of the old channel, and at the same distance as 
the modem handet from the mountains, I traversed the ruins 
of a Buddhist town covering an area two and a half miles 
long by ooe mile wide. Here, as at Niya and elsewhere, the 
luiiis ooosist of two parts. Tlie older village covered the 
whfiit area. Its houses have completely disappeared; but 
if It were settled as densely as the pottery indicates, or as 
densely as the modem villages, its population must have 
Bombeied five hundred or more. The later village, or the 
later part of the original village, as the case may be, occu- 
pied only the upper portion of the ruins. Traces, sometimes 
very faint, of sixteen houses can be seen, and some must 
certainly have disappeared or escaped notice. It is safe to 
say that near the time of its abandonment the village must 
have had a population of a hundre<l souls, — three times 
as many as the modem hamlet, — and that earlier it must 



ftStSt THE PULSE OF ASIA 

have had far more. So large a number of people could not 
be supported to-day without a radical change in the system 
of irrigation. Fortunately, the river changed its course as 
soon as the desertion of the village allowed the rude dam 
of boulders at the head of the old channel to fall into 
decay. Accordingly, the irrigation works have not bera 
subjected to much destruction by floods, and I found them 
still almost intact. The difficulty of keeping the river in 
its old bed may have been the immediate cause of the 
abandonment of the village, but it had nothing to do with 
the sufficiency of the water supply of the past as compared 
with that of the present. The supply d^>ends upon the 
character and width of the river-bed, which are essentiaDy 
the same in both cases, the old channel being the wid^, 
if anything. It also depends on the nature of the irriga- 
tion system, which, again, was precisely the same in the 
past as it is to-day. Then, as now, the innumerable minor 
channels into which the river divides were simply dammed 
with banks of gravel dug up close at hand. Thus all the 
water was gathered in a single larger channel on one side 
of the flood-plain, — a mile wide, — and was led off into 
canals, mere ditchevS dug in gravel or sandy clay, as the case 
might be. If the river should again be turned into the 
old canals, the available supply of water at the ruins would 
apparently be essentially the same as that at the village 
to-day. 



CHAPTER XI 

THE CHANTOS 

IKLIK, fifty miles east of Vash Sheri» was the last 
1 the Lop basin where we came in contact with the 
«. We had now been among them more than six 
u Before proceeding to describe the deserts farther 
east and north, I shall consider some of the more 
ent traits of the Chantos, and shall examine the rela- 
some of these traits to physical environment. The 
ijority of the Chantos practice agriculture in the zone 
^tion or in the terrace villages, as their ancestors 
to have done for ages. Their environment is almost 
the opposite of that of the Khirghiz in the high 
IS. In the zone of vegetation, peculiar physical con- 
permit plants of varied species to grow prolifically 
li a long season in certain strictly limited areas, 
dsewhere absolute desert prevails. In the plateaus, 
contrary, physical conditions cause grass, but no 
isef ul sort of plant, to flourish for a short season of 
three months over broad areas. The environment 
Khirghiz compels him to travel continually, and 
>me a self-reliant, hardy, adventurous nomad; that 
Chanto limits him to one place, where patience and 
work bring success, and where timidity is no special 
intage. 

by, in his book on ''Tibet and Turkestan.*' has 
I out that in the study of history we have not gen- 
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erally emphasized sufficiently **the special characteristics 
due to the unvarying fertility, the enervating facility, and the 
great vulnerability of irrigation systems. Societies/* he goes 
on to say, ''have been divided into nomadic, agricultural, 
manufacturing, and commercial types. The distinction 
that has not been made and studied in its veiy importaot 
results is that which makes a separate dass of the irrigat- 
ing agriculturist, — safe against climatic risks; crowded in 
small holdings; dependent on combined acticm for the con- 
struction of irrigation works; the ready victim of any vio- 
lence which seizes some certain ditch. Contrast him with 
his brother who lives by the grace of imcertaJn rains; forced 
to a prevision which makes the lean year borrow from the 
fat; able to live wide apart from his neighbor, developing 
thereby an independent individualism which may ripen into 
civil order and liberty; each farmer whose land has its own 
water supply capable of making some military resistance.** 

In view of the famines of the irrigated lands of India and 
Persia, and in view of other facts to be presented later, I 
question whether the irrigating agriculturist is "safe against 
climatic risks." The highly organized, peaceful condition 
of many communities where irrigation is practiced raises a 
presumption that universal dependence on a few canals 
which are virtually public property may be as eflfective as 
"independent individualism" in leading to "civil order.** 
Nevertheless, Crosby's idea that the inhabitants of irrigated 
oases are subjected to peculiar conditions which give rise 
to a distinct type of social organization is an important con- 
tribution to geography. 

Younghusband, less consciously, expresses the same idea 
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in more specific rdation to the Chantos. These people, he 
says, "are the essence of imperturbable mediocrity. They 
Hve in a land where — in the places in which anything at all 
can be grown — the necessaries of life can be produced 
easUy and plentifully. Their mountain barriers shield them 
fitmi Bcvtrt outside competition, and they lead a careless, 
casy» apathetic existence. . . . They are a race of cultiva- 
tors and small shopkeepers, and nothing more. ... It is 
their destiny, shut away here from the rest of the worid, to 
lead a dull, spiritless, but easy and perhaps happy life, which 
they allow nothing to disturb." 

I have made a list of the qualities of the Chantos which 
most impressed me, and which I find most frequently men- 
tiooed in the writings of others. Among the good qualities, 
the chief are gentleness, good temper, hospitality, courtesy, 
patience, contentment, democracy, religious tolerance, and 
industry; among the bad are timidity, dishonesty, stupidity, 
pcoTindalism, childishness, lack of initiative, lack of curi- 
ositj, indiflFerence to the suflFering of others, and inmiorality. 
The Ksl might be extended, but so far as it goes, it represents 
the general consensus of opinion among writers on Chinese 
Turkestan. It is noticeable that strong characteristics, 
whether good or bad, are absent. Determination, courage, 
aggressiveness, insolence, undue curiosity, violence, fanati- 
cism, and the like, are almost unknown among the Chantos. 
Neither their good nor their bad traits demand any great 
exeftioo of will or purpose. On the one hand, there is no 
public spirit; almost no one exerts himself for the good 
of the people as a whole. On the other hand, crimes of 
violenoe, and even theft, are very rare. 
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If we examine in detail some of the characteristics men- 
tioned in the list, it appears that ho^talitj and courtesy 
are the natural results of gentleness and good temper, com- 
bined with timidity. I often felt as if the cordiality of 
my reception among the poorer people were more or ksi 
a cloak for their fears. They brought thdr best, in part at 
least, because they dared not do otherwise. We stopped 
one day at an unusually isolated little farmhouse near the 
ruins of Choka to ask some questions about the Tepoa, 
While the half-blind old peasant talked with us, his wife, 
a mild little woman, ran excitedly to and fro. With the 
help of her daughter-in-law, who kept in the background 
out of sight, she produced a ragged felt, a bowl of sour 
milk, and some hot bread, very full of hulls. Being inte^ 
ested, I sat down, whereupon my men asked whethm theie 
were no fruit. 

"No," answered the farmer in some trepidation, "but," 
with an air of relief, "there is com." 

After further excitement in the house, the com was 
brought to us under the trees, little hot yellow ears, roasted 
in the husk, and carried from the fire on the extended hand 
and long sleeve of the old woman. Fifty feet from us she 
halted, called softly to her husband, and handed it over to 
him. It would not have been proper for her to come nearer, 
in spite of her age. As I ate the com, tough but sweet, the 
fears of the timid peasants faded. Out of real hospitality, 
they brought what was to them a great luxury, hot eggs, 
roasted in primitive style in the ashes. It was worth a day's 
ride to see the genuine affection of the gentle old couple, 
and the trustful way in which the man handed over to his 
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wife our p w a cn t of three cents. Her glee over the money 
wms equally to be remembered, for it meant as much as a 
dollar would to a poor farmer's wife at home. 

Patience, contentment, and good temper are so nearly 
uniTersal among the Chantos that it is hard to give concrete 
examples of tiiem. Tliey are like an atmosphere which one 
ktis so continuously that he ceases to be conscious of it. 
When I forgot to dismiss men with^whom I had been talk- 
ing, I found that they would stand patiently waiting for 
an hour. The merchants in the basaar, and even the little 
mekm-veDders in the dusty streets, sit quietly for hours 
with no sign of restlessness. If you forget to pay a guide 
lo-day, he patiently waits till to-morrow. That the people 
are contented, as wdl as geiitle and timid, is evident from 
the readiness with whidi they submit to any sort of govern- 
ment, no matter how oorru] ft. When the Chinese retook 
Kashgar, thirty years ago, af i occupation in the seven- 

ties by Yakub Beg, the Ti conqueror from Andizhan 
Uk Russian Turkestan, thei t was practically no fighting. 
"What soldiers there were,*' says Younghusband, ''when 
they heard the Chinese were close to the town, hastily 
threw aside their uniforms, or disguises as soldiers, and 
assuming the dress of cultivators, walked about the fields 
in a lamb-like and innocent manner. The Chinese entered 
the town, and everything went on as if nothing had hap- 
pened. • . . The shopkeeper sold his wares, and the 
countryman plowed his fields, totally indifferent as to who 
was or who was not in power." In regard to good tem- 
per, little need be said except that it is the rule among the 
Chant^^ff. Quarrels, it is true, occur now and then, and the 
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people are not in the habit of smiling much. Nevertheless, 
the quarrels are usually mild, though noisy; and one feels 
that, on the whole, the people are good-natured. The very 
profanity of the Chantos expresses their mildness. I had 
some most profane camel-men and guides, but the strongest 
expression that I heard was, '* Damned bad old pig.** 

In discussing the shrines and hospitality of the Chantos, 
I have given some illustrations of their religious tolerance 
and democracy. The former trait is not at all in accord with 
the general tendency of Moluunmedanism, while the lattar is 
highly characteristic of that faith among the peojde of west- 
em and central Asia, but not among those of India. Tliere- 
f ore it b hard to determine to what extent these characto^ 
istics are due to religion or to some other cause. Among the 
Chantos, men of all ranks eat together and share in social 
pleasures. Great respect is paid to official and religious 
rank, but even the humblest boy has the opportunity to rise 
to any post that he is capable of filling. 

The industry of the Chantos is a point upon which all 
writers do not agree. Those who have had the best oppor- 
tunity for observation, however, such as Shaw, Hedin, and 
Stein, give the people the most credit. Of course the Chantos 
are idle in winter, when there is no work which they can 
do, but they work unremittingly for week after week in 
summer. My Chanto servants, with one exception, were 
faithful and industrious. Shaw sums up his impressions of 
Chanto industry thus: — 

"The laborers give a good day's work for a good day's 
wages. There were some men employed making a melon- 
garden . . . behind my house at Kashgar. . . . They had 
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to moTe a laige quantity of earth, and they went at it 
heartily like Englishmen. My Guddee servants [from India] 
used to notice how differently they worked from the Indian 
coolies* listless, idle way. What [three men] did in one day 
would have taken a dozen coolies to do in the same 
time. . . . Tliey labored just as hard when their employer, 
a shoemaker, . . . was out of the way, as when he was 
present, ... as I mysdf noticed." 

Turning now to the bad qualities of the Chantos, I have 
already referred to timidity and untruthfulness. In the 
latter respect they do not seem to be so bad as some other 
Orientals, for instance the Kashmiris and Persians. My 
men, thanks to the fine qualities of their half-breed Ladakhi 
chiefs, Rasul and Ibrahim, never cheated me at all, so far as 
I could detect. One annoying trait which the Chanto would 
probably dass under courtesy rather than dishonesty, and 
which [MobaUy b really due to timidity, is the vexatious 
way in which the native always agrees with any one more 
powerful than himself, or gives the answer which he thinks 
the other expects. As Dunmore puts it: — 

''If I were to say, 'I suppose it's always hazy and cloudy 
at Sanju ?* — the native would reply, 'Always.' And if [my 
companion] half an hour afterwards were to say, ' I sup- 
pose it b very seldom you get such cloudy, hazy weather 
here,* the same native would reply, 'Very seldom.'" 

Provincialism and childishness are not exactly bad quali- 
ties, but they do not add to a people's strength. Whenever 
we met a wild animal, I was struck with the childish way 
in which even old men would shout and wave their hands 
^'lo see it run." Lack of initiative and of curiosity are to be 



880 THE FDLSB OF ASIA 



called bad only in a mild way. The people do nol seem to 
care to kam to do anything new. Th^ m^^ kam mndi 
from their Chinese masters, but no one has sidBcient amfai- 
tion. For instance, more than once I hdd con^ersatioos like 
the following: — 

''Do you smdt copper heie?^ 

''No; we don't know how» but the Oiinese do.** 

This, be it remembered, is after the Chantos hmre had aa 
opportunity to learn during many centuries of CSfaiBefle role. 

The curiosity of the Chantos is of as mild a type as moit 
of their other characteristics. Th^ oftm marvded at cur 
queer clothes and way of living, but they were n^ver obba- 
sive, and rardy showed any indinatioii to examine tUngi 
dosely. At Karaki, one day, on the way from Khotan to 
Kenya, an unusually curious crowd ccdlected around 117 
door. Though I asked them many questions, no one seemed 
inclined to ask any in return, until two blear-eyed Chinese 
workmen, with faces bleached with opium, appeared. When 
I asked where they came from, they replied, " Urumdu,** 
and at once wanted to know if I had been there, and whae 
I came from. Then two better-educated young Chinese 
merchants came in. They questioned me so rapidly and 
intelligently that I almost became vexed at their turning 
the tables so completely and treating me to my own med- 
icine. When they had admired the lightness of my glasses, 
the texture of my coat, and especially the convenience of 
a pen which carried its own ink, all of which it had nevff 
occurred to the Chantos to notice, I hinted that I was busy, 
and both Chantos and Chinese departed most politely. 

The Chanto is by no means a hard-hearted man, but he 
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Defer ham gn the idea of responsibility for any one 

except himsfJf or those who can do him good. It was a 
puxsle to my servants whai I told them to find out whether 
a man lying in the middle of the road was sick, or only tired. 
In crossing the Karakash River near Khotan» our ferry-boat 
ran aground a hundred feet from the shore. The poorer 
people waded to the land, a few richer ones rode on the 
backs of the boatmen, and I, being a *' Sahib/' had to forego 
the pleasure of wading, and have a horse brought to me. In 
the confusioQ I saw a woman pvith a baby fall down in water 
op to her knees, to the inuo t risk of the baby, which 
might easily have been droi d as the mother floundered 
to get up. Tliree o^ four m i women were near her, 

but it did not seem to occur to y one to lend a hand. 

Hie saddest result of the i >f will of the Chantos 

is unmorality, flagrant and w U i| i ersal. Khotan and 
Kenya have the reputation c ; t most inmioral cities 

in Asia, and other places are little better. Not only is 
there an enormous proporti* of en who confessedly 

lead lives of impurity, but di' rce i 1 temporaiy legal mar- 
riages are extremely comnK i. T are so cheaply and 
easUy arranged, and marriaj ^ s e lightly esteemed, 
thai a so-called respectable ' n i have three or four 
husbands in a year, and a h similariy may legally 

marry several successive wiv in ^ar, and two or three 
score in a lifetime. Of coura many cases the same hus- 

band and wife live together pen ntly, especially among 
the peasants, but it is easy to see the deplorable results to 
which the prevailing system must lead. Dunmore is perhaps 
potting it rather strongly when he says: — 
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''Parents seem to have as little affection for their sons and 
daughters as the children have love and respect for their 
fathers and mothers; consequently, as soon as the sons are 
able to take care of themselves, they never look upon their 
father's house as their home. In fact, such words as 'home/ 
or 'family ties,' are unknown to these people, who are not 
capable of forming any legitimate attachments." 

Strong family affection certainly exists, as in the case d 
the little old couple who fed us with com. My camd-man 
pleaded for days that his sixteen-year-old aon might be 
allowed to accompany him, and later said, "Thank God, 
my son is not here to suffer in this desert." Again, our rich 
host in Khotan sent his son to India in charge of a pious 
"mulla," that the boy might learn to be manly. Neverthe- 
less, Dunmore's arraignment of the Chantos is laigdj 
correct. Their weakness of will has led to practices which 
utterly destroy the sanctity of family life, and utteriy pre- 
vent the growth of the higher, sterner virtues. 

In endeavoring to judge fairly the most notable traits of 
the Chanto character, we are confronted by the question 
of their origin. It is easy to dismiss them as innate racial 
traits, but that answers nothing. No one believes that the 
ancestors of any race possessed exactly the qualities which 
the race now possesses. The question to be answered b: 
What part of the Chanto character is due to religion, what 
to contact with other races, and what to physical environ- 
ment ? I cannot answer it. I only propose to give certain 
reasons for believing that physiographic environment hu 
been an important factor. 

While there can be no doubt that Mohanmoedanism favors 
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Dorality aad various other forms of weakness, it would 
unfair to attribute all the vices of the Chantos to that 
se. Various tribes of Arabs, Turkomans, and even Khir- 
B have relatively high standards of morality, although 
fr aie stricter Mohammedans than are the Chantos. They 
lerve the standards as long as they retain the nomadic 
iU though, significantly enough, they are said by the 
isians and others to begin to deteriorate when they settle 
I an uneventful oasis life like that of the Chantos, and 
lysdf saw evidences of this in Russian Turkestan. 
rhe essential fact in the life of the majority of the Chantos 
bat they live in densely popu » but small and isolated 
es. Their surroundings are ] etty and attractive, but not 
led enough to be inspiring. A short period of hard labor 
ices to provide sustenance for the whole year, and the 
; of the time is given over to prolonged idleness, with Id- 
e for more of evil than of good The population of the 
y basin is strictly limited by the water supply. The peo- 
poMess a great advantage over those of most irrigated 
ntries, however, because the loftiness of the mountains 
ses the maximum flood to come in midsummer. Hence, 
ogfa few in number, the people live in comfort. In most 
gated countries, such as eastern Persia or Transcaspia, 
example, the mountains are so low that the snow largely 
Its at the end of winter, and the maximum flood comes in 
eariy ^ring when the grain is being sown or is beginning 
;row green. Thereafter the water supply decreases until 
. Every drop is hoarded. Most of the water must be 
m to the grain fields, which produce the main support of 
. Very little is left for fruit trees and vegetable gardens. 
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and almost none for trees to be used as fuel and timber, 
or for plants for forage. In good years» the average po(« 
inhabitant of Transcaspia or Persia raises grain enou^ for 
his family, and a small supply of fruit and v^etables, suffi- 
cient for his own needs, but usually not enough to sell. Bt 
cannot feed much live-stock, at best only a couple of donkeys 
or oxen, and three or four sheep or goats, if he is fortunate. 
His only fuel is weeds, laboriously gathered by the women 
and children, or dried dung, with which he ou^t to manure 
his fields. It suffices to cook his bread in out-of-docnr otchs, 
but not to warm him or his house. He has practically no 
means of getting anything but a bare sustenance — bread, 
with a little milk and a few vegetables, and more or less 
fruit. Only with the greatest difficulty can he scrape to- 
gether enough produce to sell at the local bazaar in excfaaoge 
for clothes to keep him warm in his fireless mud hut in 
winter. He is always on the verge of starvation, and has 
no hope of change. 

In the Lop basin, conditions are far more favorable. The 
amount of grain that can be profitably sown, and hence the 
population, is limited by the spring water supply as abso- 
lutely as in Persia, but fortunately the supply keeps increas- 
ing as the season advances. The maximum flood from the 
loftiest mountains does not come till June. The amount of 
water is then so great that not only do even the poorest farm- 
ers have enough and to spare, but a large amount goes to 
waste and aids the underground water in supporting the 
reeds, tamarisks, and poplars which characterize the zone of 
vegetation. When once his grain has been sown and watered, 
the Chanto has little anxiety, for he knows that, howevtf 
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bttd the semaooy the increasing flood will at least support the 
fields upon which he mainly depends. With the surplus 
water of midsummer he can raise all the fruit and vegetables 
that he wants, and can have a grove of poplars for timber, 
some walnut trees for nuts, mulberries for silk-worms, and 
fields of alfalfa for hay, of cotton for clothes, and of com to 
supplement the in^ieat. Meanwhile, without care on his part, 
the surrounding zone of vegetation is producing various 
plants which in winter provide him with abundant firewood 
for himself and with grazing for the animals which, perhaps, 
have spent the summer in the rich pastures among the moun- 
tains. However poor he may be, he can always raise a little 
more than the bare necessities of life; he can vary his diet 
with abundant milk and some meat; and he can have plenty 
of fuel and warm clothes of quilted cotton or sheep-skin. 

The C!hanU> peasant, unless he is also a shepherd, has no 
veasoo to travel beyond the neighboring bazaar. His friends 
are near at hand. In summer, when the desert on every side 
is hot and deadly, his garden and the shady village streets 
are oool and pleasant. In winter, when it is cold and dreary 
oittside, his house is well heated and comfortable. There is 
nothing to tempt him out of his small oasis; nothing to 
waken him or to arouse determined effort His work in 
summer may be hard for a time, but it rarely hurries him» or 
causes him anxiety. He knows that the water will be turned 
into his ditch on such a day : his crops must be cut at such a 
time, and all the family must work, but bad weather never 
seriously interrupts the harvest, and a delay of a day or two 
win do no harm. And so yeax after year, and generation 
after geawation, the Chanto goes his care-free, monotonous 
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way, and grows gentle and mild and weak of will. He has 
no contact with the worid outside his own oasis, and there- 
fore fears whatever is new or strange. The Chanto's mind is 
so habitually idle, — that is, it receives so little stimulus from 
his ordinary surroundings, — that new sights and new ideas 
do not interest him, and he is strangely free from curiosity, 
nor does his easy, quiet life often tempt him to quarrel. In 
winter, he sits idle with nothing to occupy his thoughts, aod 
naturally eating and drinking and the pampering of his body 
become the chief things in life. It would be strange indeed, 
if, under the given physical conditions, the Chanto were 
other than the courteous, submissive, self-indulgent creature 
that he is. 

To nullify the evil influences of the physical environment 
of the Chantos, two influences may prove helpful, namdy, 
the stimulation of variety of scene, and of steady work. The 
shepherds get something of both, and, in their way, seem to 
be better men than the peasants. And even in the cities, 
where the worst elements gather, there are, as we have seen, 
occasional men of real strength of character. In the future, 
great changes may perhaps take place, for the Lop basin 
has immense undeveloped resources. Chief among these is 
the vast amount of water wasted in the zone of piedmont 
gravel. Only a fraction of the water which flows out of the 
mountains reaches the oases, probably not half in the west- 
em portion of the basin, and not a tenth in the eastern por- 
tion. The Yartungaz, Endereh, and Molja rivers, east of 
Niya, support practically no population, though they are as 
large as the Niya River, which, in spite of enormous prevent- 
able losses, supports nearly five thousand people. The Kara 
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Muran, still farther east, though as large as the Kenya, 
which supports about fifteen or twenty thousand, is entirely 
unutilised; and there are many other equally significant 
cases. The difficulty is that the water never comes to light 
after sinking into the piedmont gravel, or if it reappears in 
springs in the zone of v^etation, it has become too saline 
for use in irrigation. If hard-bottomed canals of concrete 
could be constructed, such as those now being built in the 
western part of the United States, both difficulties would be 
avoided. The present oases could be greatly increased in 
site, and new ones could be opened. The tremendous fall 
of the water among the mountains ought to be utilized for 
manufacturing purposes. The abundant cotton, silk, and 
wool of the oases could be converted into cloth; the fruit 
aod vegetables could be preserved, and the milk made into 
butter and cheese. And beside all this, the mountains con- 
tain gold and other useful metals. 

When all the possibilities of the Lop basin are utOized, its 
capacity to support life will be vastly increased. And per- 
haps it is not too much to hope that the conditions of life will 
then be changed for the better. The isolation of each sepa- 
rate oasis win tend to disappear; life will become broader; 
and the necessity for steady work and greater self-control 
win arise. Moreover, another and probably more potent in- 
fluence is likely to be felt in the further influx of another 
race with new ideas, which must take place if the resources 
of the basin thus expand. It is hardly to be expected that 
any occidental nation should take much interest in so re- 
mote a region. If China, however, follows the example of 
Japan, and wakens to self-consciousness, the great unpopu- 
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lated arid regions of Mongolia and Turkestan on her north- 
em and western borders will offer easy and promising ave- 
nues of expansion, analogous to those presented by our own 
arid southwest. Development will probably nowhere take 
place more rapidly and surely than in the Lop basin, for 
nowhere else does so much water go to waste. 



CHAPTER XII 

THE UNEXPLORED SALT DESERT OF LOP 

OlX hundred years ago, Marco Polo found one of the worst 
parts of his great journey from Italy to China in the desert 
of Lop east of Charklik. For thirty days» so he tdls us» he 
traveled northeastward, over sandy plains and sterile moun- 
tains, through a desert inhabited only by evil spirits, which 
were said to lure travelers to destruction with extraordinary 
illusions. If, during the day, the Venetian says, any one 
should remain behind till the caravan had passed out of 
sight over a sand-hill, he would unexpectedly hear himself 
called by name in a familiar voice. Thinking the call to 
come from friends, he would follow it away from the road, 
and toon be left to perish of thirst. In the night, which, 
especially in warm weather, is the best time for journeying, 
travelers might hear the nuirch of a huge cavalcade close at 
hand. Believing it to be their own party, they would follow 
it, only, at daybreak, to find themselves lost in the desert. 
Sometimes the spirits were said to assume the appearance 
of a body of armed men, who filled the air with the sound of 
musical instruments, drums, and the clash of arms, frighten- 
ing the timid travelers so that they fled helter-skelter into 
the desert, to lose themselves and die of hunger and thirst. 

The Chinese, also, tell wonderful tales of the desert of 
Lop. They speak especially of a part consisting of boundless 
mock, which swallows up man and beast. And the Lopliks, 
•r people of Lop, who live at the western end, tell sterner 
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stories of the torture from thirst, the frantic search for water, 
and final death of the few of their number who have at- 
tempted to cross the desert in summer or fall, when the 
scanty water supply is in most places undrinkably saline. 
Yet in ancient times, up to the second or third century of 
our era, Chinese records show that the main trade route 
from China to the West traversed this now desolate region. 

Such contradictory statements suggest that great changes 
have taken place during the past two thousand years, and so, 
too, does the fact that on ancient Chinese maps Lop-Nor b 
located a degree north of its modem position. This latter 
circumstance has given rise to much controversy. Przheval- 
ski and other Russians, on the one hand, hold that the mod- 
em lake, the Kara Koshun of the natives, can properiy be 
identified with the ancient Chinese lake of Lop-Nor; Von 
Richthofen and Hedin, on the other, hold that it cannot 
Question has also arisen as to whether the ancient expan- 
sion of Lop-Nor, of which there is unmistakable evidence, 
persisted into historic times, or had come to an end before 
man occupied the country. In the hope of contributing 
something toward the solution of these questions, I planned 
to travel completely around the unexplored part of the 
ancient lake, crossing the Lop desert in its widest part. As 
a result of the journey, I became convinced that two thou- 
sand years ago, the lake was of great size, covering both the 
ancient and the modem locations; then it contracted, and 
occupied only the site shown on the Chinese maps; again, 
in the Middle Ages, it expanded ; and at present it has con- 
tracted and occupies the modem site. 

Now, as in Marco Polo's day, the traveler must equip 
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his camTan f<Mr the desert at Charklik* also known as Lop, 
two days* journey southwest of the lake. The little town 
of twelve hundred Chantos and Lopliks» reinforced by a 
Chinese garrison, seemed quite a metropolis after our two 
months in the almost uninhabited region to the west. Our 
four busy days there were enlivened by a case of justice 
whidi shows the respect paid to foreigners. Ibrahim and 
several local men of influence came to my room excitedly 
one day, bringing with them Handum Bai, our camel-man, 
whose face was covered with blood, and a sullen merchant, 
who had lately come to Charidik from Handum's home 
in Kenya. It appeared that the merchant owed money to 
Handum. He admitted the debt, but when the camel-man 
tnsisled on his settling the matter, he refused to pay more 
than a small part of what the other claimed. A hot dispute 
ensued, and finally, so it was alleged, the merchant set on 
Handum, and knocked him down in the bazaar. The camel- 
man did not seem to object to having a black eye and a 
bloody mouth. What troubled him was that he had been 
aMaulied in the si^t of all the people. I proceeded to hold 
a trial to determine how much money was really due, and 
who began the fight. Angry Handum made a vigorous plain- 
tiff, the sulky merchant an unpromising defendant, and the 
most venerable of the local gray-beards a sapient jury. I 
served as judge, and everybody played counsel. When the 
witnesses were called to testify, every one began to shout 
•I once. 

*'Sh! Sh!'' said the gray-beards. "Where do you think 
you are ? This is not the bazaar, but the house of greatness.*' 

By dint of much persuasion, we induced the witnesses to 
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speak one at a time, and to address me instead of arguing 
with one another. When I began to write down the gist of 
what they said, a look of surprise went over the crowd, and 
the old men murmured admiringly: — 

"Ah, see that! He is writing. Now we shall have justice." 

The evidence left no doubt as to the guilt of the defexid- 
ant. He owed Handum two dollars instead of thirty cents 
as he claimed, and it was he who began the fight in the 
bazaar. When I pronounced judgment, he sent his fri^t- 
ened nephew home in great haste to get the money. For 
the sake of a lesson to the people, I let the prisoner be kept 
in custody till the local Beg could be sunmioned. He came 
at once, putting aside all business. 

"This merchant,*' I said to him, "has assaulted my camel- 
man causelessly in the sight of all your people. Please take 
charge of him and do what is right.'' 

An hour later, a message came from the B^. 

"I have inquired into the matter with stripes." The mes- 
senger added that according to the request which I had sent 
privately, the prisoner had been dealt with leniently, "with 
stripes not many or painful, but enough to serve as a warn- 
ing." The warning was timely, for I planned to leave two 
men and all the horses in Charklik for two weeks; and after 
our experiences of the obstructiveness of the natives at 
Keriya, it seemed well to have the people know that my men 
must be treated respectfully whether I was present or absent 

On December 23, I started eastward once more, along 
Marco Polo's track. The caravan consisted of three of my 
own men, a Loplik guide, and five camels. We had forty- 
five days' provisions, chiefly in the form of mutton, rice, 
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bread, onioiiB, and tea for ourselves, as well as a quantity 
at linseed cake to be fed to the camels, when necessary, at 
the rate of two pounds a day. For personal luxuries, there 
were raisins, eggs, and chickens, but in general my fare was 
no better than that of the men. 

For the first three days, our way led eastward along the 
gravel at the southern edge of the zone of vegetation to 
Miran, or, as the natives often say, Miyan. The Miran 
River rises in typical fashion in the main snowy range of 
Kwen Lun, breaks through the front range in a deep gorge, 
traverses the piedmont gravels in a terraced trench, and 
disappears during much of the year in a broad flood-plain of 
gravel. Where the river enters the zone of vegetation, I dis- 
covered the ruins of a large town. Perhaps ** discovered " is 
not the right word. The famous Russian explorer, Przheval- 
ski, had long before recorded the fact that a ruined fort is 
kxAted at this point on the map. He climbed a tamarisk 
mound near the cultivated fields of Miran, and with a field- 
glass saw the walls of a fort a mile or two away. He did 
not visit it, nor describe it, nor give any idea of its size. 
Accordingly, it was a great surprise to me on Christmas 
day, 1005, to find myself encamped among the ruins of a 
large town. 

Geographically, Miran closely resembles Vash Sheri. The 
reasoning applied to the one applies with increased emphasis 
to the other. Ardueologically, Miran is far more important. 
The ruins are not only much larger, but a new type of archi- 
tecture is developed, the chief structures being elevated ten 
ar twenty feet on solid pedestals of sun-dried brick. At pre- 

\U Miran is not permanently inhabited. The fisherfolk of 
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Abdal, on Lop-Nor» twenty miles to the north, oome in sum- 
mer to cultivate the reedy fields, and, by using all the water 
aviulable in spring, raise grain for about fiifteen families. 
The fields can be cultivated only once in three years, for in s 
single season of irrigation, a cake of clay two or three indies 
thick is deposited — a cake so stiff that crops cannot grow 
in it until it has been softened by two years of sun and rain. 
The natives think that the clay is gathered after the river 
b^ns to spread over the huge gravd flood-plain, ten miles 
l<mg and one or two wide. In reality, the river is diarged 
with fine clay when it leaves the mountains, where it is said 
to be equal to the river which supports the large village 
of Charklik. On reaching the flood-plain, the water sinks 
rapidly into the coarse gravel, but, as the current is swift, 
the fine clay is borne along, until at Miran the river is liter- 
ally a stream of mud. 

Formerly, conditions must have been far different. The 
old Buddhist Miran was neither a hamlet, such as to^ay 
might be located here, nor a village like old Vash Sheri, but 
a town. It covered an area of at least five square miles, all of 
which, judging from the canals and pottery, and still more 
from the number and location of public and religious struc- 
tures, must have been thickly populated. The houses, being 
made of clay, have disappeared, with two exceptions. Thir- 
teen other structures remain, of which one is a fort, four hun- 
dred feet square; one is a lamasery, the outer walls of which 
are adorned with clay reliefs of Buddha; two are stupas, or 
shrines; and the other nine are solid rectangular masses of 
sun-dried brick, capped in most cases by the walls of what 
may, perhaps, have been monastic dwellings, or Buddhist 
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temples. These estabUshments appear to bave been kept 
up after the jMosperity of the town had vanished, as I infer 
from the extremdy flimsy nature of the repairs superposed 
upon the solid structure of the older part of the fort. 

Andeot Miran, in Its prime, must have required a water 
supply many times as large as that now available. It is 
reasonable to suppose that, being the most important place 
for hundreds of miles, from both a religious and a military 
point of view, Miran had an irrigation system as good as 
the country afforded. The water at first came from an old 
river-channd east of the town, and later, apparently, from 
the present channd on the west. Hie dams and canals are 
p i^ es c iv ed as at Vash Sheri, and do not differ from those of 
to-day. The main older dam is composed of tamarisks and 
small boulders thrown loosdy together; and there is said to 
be another, whidi I could not find, composed of boulders 
alooe. The canals are either simple ditches, or are raised 
a few feet upon dykes. In every case, the material is that 
which happened to lie dose at hand. On the upper Miran 
River there are no inhabitants, and no opportunity for the 
diverrioQ of part of the water. The present supply, suflident 
for fifteen or twenty families, is all that the river is capaUe 
of famishing under the system of irrigation which prevails 
now, and was in vogue in Buddhist times a millennium or 
more ago. If the rainfall were increased, say, by half, the 
amount of water reaching Miran would be multiplied in 
tmt laiger proportion. Being confined to a single channd, 
the water would scarcely suffer more loss from evaporation 
and from sinking into the ground than it now does, and all 
the extra suj^y would be awlable at Miran. The 
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culty from the excessive amount of sediment would vanisL 
Though the absolute quantity of sediment might conceiv- 
ably be greater than now, it would be diluted with a far 
larger amount of water, and spread over a much larger area. 
The hard cake would be reduced from two or three inches 
to perhaps a quarter of an inch, not enough to interfere with 
cultivation. Miran, even more than the other ruins, seems 
to verify the hypothesis of a change of climate during historic 
times. 

After staying at Miran two days, we turned to the north, 
and a day's journey brought us to Abdal, on the bank of 
the Tarim Biver, near Przhevalski's Lop-Nor, or the lake 
of Kara Koshun, as Hedin prefers to^call it. This hamlet 
is occupied by Lopliks, a clear-skinned, dark-haired people, 
probably Chantos with a large admixture of Mongd or 
Tibetan blood. They talk a Turki dialect but little diffeient 
from that of the Chantos, like whom they dress. They have 
the same gentle, hospitable ways as the rest of the people of 
the Lop basin, but seemed to me more independent and self- 
respecting. I was amazed at the way in which some of them 
drew maps of roads, lakes, and rivers in the sand, represent- 
ing the proportions and directions correctly to a degree rare 
among uncivilized people. Perhaps their ability comes from 
the necessity of keeping in mind the exact length and direc- 
tion of the multitudinous and intricate canals and little lakes 
of the reedy swamp of Kara Koshun. They make their liv- 
ing as fishermen, paddling their dug-out canoes of poplar 
from pond to pond through narrow lanes bordered by reeds. 
Till eighty years ago, or less, when Charklik was founded, 
or better refounded, none of the Lopliks practiced agricul- 
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tart; according to their own account, they all lived on fish, 
waterfowl, and eggs, with a change in the spring to the soft 
tips of reeds and rushes, but never a taste of bread. At that 
time, and still more in earlier days, the number of Loplik 
fishermen was many times as great as the present total popu- 
lation of two hundred and fifty. The diminution, according 
to their own story, is due to the gradual drying up of the 
rivers and lakes, and the consequent decrease in the number 
of fish. Part of the people have moved away, so they say; 
part have died of small-pox. They fear this disease so in- 
tensely that when any one is supposed to be ill with it, they 
put food beside him, and then flee to a new village, aban- 
doning their reed houses, and even their scanty furniture. 

At Abdal, I was quartered in the single mud house among 
a dozen reed huts. The kindly people, knowing of our ap- 
proach, and perchance thinking of the vast hoards of money 
suf^XMed to belong to all Sahibs, had chopped a hole through 
a foot or two of ice, and caught some fish. I asked to have 
them cooked and served in Loplik fashion. Presently the 
mistress of the house appeared with a steaming bowl of fishy 
uosalted water. 

''What's this?" I asked. 

"Why, that's the way you wanted it — our way. We 
always drink the water that the fish have been boiled in." 

I omitted the Loplik first course that day, though the 
boQed fish were excellent. 

The fact that a woman should set food before a strange 
man showed that Mohammedan law is not strictly observed 
here. The greater freedom of home life was refreshing. It 
was like a breath from the west wheji a giri of twelve, who 
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dsewhere would have hidden her face in the end of her 
sleeve and run away» rubbed her head against the ann of 
a young giant of twenty-five, and teased: — 

"Big brother, let me do it." 

He was showing me how fishing-nets are made from the 
fibre of the "Lop plant/' which, by the way, is one of the 
finest fibres in the world, as much tougher than hemp as 
hemp is than cotton. Other things, such as the absence of 
mosques and of daily prayers, showed that we had reached 
the extreme limit of Mohammedan influence. Ibrahim, who 
was a most devout follower of the Prophet, was disturbed 
because, as he said, "The Lopliks are good people, but they 
don't have much work with Grod.'' At Keriya, when first I 
mentioned Lop, he had asked if it were true, as people said, 
that the Lopliks wore nothing but the skins of wild animals, 
and that they were such adepts in the art of eating fish that 
they could put in the meat at one side of their mouths, and 
at the same time spit out the bones at the other. 

On leaving the friendly Lopliks, we entered what is prob- 
ably the greatest uninhabited continental area in the worid, 
outside the polar regions. In an area equal to that of Great 
Britain and Ireland, where the population numbers forty 
million, there is not a single inhabitant. Much of it has never 
been visited by any explorer, or even by the natives. For 
thirty days of steady traveling, we saw absolutely no sign of 
living man. Except in rare cases, there was no vegetation 
which even camels could eat, and no water save bitter pook. 
By traveling in the dead of winter, when the temperature 
fell to zero every night, and by carefully chopping out and 
melting blocks of hard, white ice from the midst of the yd- 
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lowish, mushy material covering most of the pools, we man* 
aged to get water which, in that part of the worid» is called 
drinkable. We were troubled with thirst most of the time, 
and the indigestion caused by the salt water lasted a month 
or two after we ceased using it. No creature but the wild 
camel can drink the wretched liquid habitually. Even upon 
that hardy animal it has a marked physiological effect. In 
Kuruk Tagh, after leaving the Lop desert* I once dined 
on wild camel. The meat was fairiy good» like very coarse 
beef. Though perfectly fresh, in one sense of the word, it 
had become distinctly ^'corned*' because of the salt which 
had accumulated in the animal's body from the water. 

For eight days eastward from Abdal, we kept close to an 
old strand of Lop-Nor, following a caravan road used about 
once a year. To the south, barren gravels stretched inter- 
minably toward the mountains; to the north, the brownish- 
white expanse of the old lake-bed stretched sullen and un- 
explored to a sea-like horizon, or faded to nothing in dusty 
haie. Nothing rdieved the monotony except a sharp lacus- 
trine bluff, sixty feet high, rising suddenly from the insig- 
nificant Eone of vegetation. The zone was a mere strip of 
bfown reeds, dotted with bright-blue pools of brine, un- 
froaen because so saline. At Koshalangza we halted to make 
pieparatioos for the plunge into the utteriy unknown region 
to the north. I estimated from the map that, barring acci- 
dents, we ought to reach the salt spring of Altmish Bulak in 
six days. The spring lay ninety miles away in an air line, at 
the foot of the Kuruk Tagh, or Dry Mountains. There was 
no knowing, however, what delays we mij^ht encounter, or 
how long we might have to hunt for the spring. In such bit- 



250 THE PULSE OF ASIA 

terly cold weather the camels could go ten days without 
water, or, at a pinch, twelve. Accordingly, we cut twdTe 
days' supply of ice, and tamarisk fagots enough to last eight 
days if used very sparingly. This, with thirty days* provi- 
sions, twenty days' linseed cake, and the camp equipment, 
made the camels' loads so heavy that it was impossible for 
any one to ride. 

We were anxious about the camels, for they had now trav- 
eled three months on comparatively poor food with no long 
rests. The smallest, a truly pretty little animal, had lately 
developed huge and evidently painful red blisters on its soft 
padded feet. To prevent its becoming useless, the men cut 
off the upper portion of a pair of high, native boots, such as 
we all wore, and cleverly converted the lower parts into 
camel-shoes. The poor animal screamed like an angry, 
frightened child when the men tied its legs together, and 
rolled it over on its side; but it seemed decidedly grateful 
when, on rising, it found that its feet were no longer so 
painful. We were nearly overcome with laughter, for the 
little camel shook its ungainly feet as a cat does hers when 
a small boy ties papers on them; and then walked off with 
its hind legs a yard apart. 

A hearty laugh was good for the anxious men. At Chark- 
lik I had told them that we were going to a difficult and 
dangerous region where no man had ever been, and they 
could turn back if they wished. 

"No," they answered, "we have seen that with a piece 
of paper and a * Mecca-pointer' [compass] you can find 
a road where there is none. If we die, we die. Allah is mer- 
ciful." 
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At Koshalangza I gave them another chance to go back, 
but they swore that they were not afraid. 

For four weary days we stumbled northward across the 
interminaUe salt plain of the old lake-bed. An ordinary 
frozen plowed field would have seemed like a macadam 
toad in comparison. Imagine the choppiest sort of sea with 
white-caps a foot or two high, and freeze it solid. When we 
camped in what we hoped was a soft spot» and tried to drive 
in the iron tent-pegs, most of them bent double. We had to 
use an axe to hew down hummocks of rock salt a foot high 
before we could get places smooth enough for sleeping. Each 
night when we pulled off our soft-soled boots, — the only kind 
in which we could keep warm, — we realized what eflFect the 
bastinado must produce. The slowness of our stumbling 
progress, the boundlessness of the sea-like horizon, the bitter 
morning wind, and the uncertainty as to when we should 
find something different made us feel that the old lake-bed 
must be endless. 

The roughness of the salt plain may be explained as fol- 
lows: During the long-continued process of drying up, the 
ancient lake of Lop deposited an unknown thickness of al- 
most pure rock salt. When the salt finally became dry, it 
split into pentagons from five to twelve feet in diameter, the 
process being similar to that which gives rise to mud-cracks 
when a mud-puddle dries up, or to basaltic colunms when 
lava cools. The wind, or some other agency, apparently de- 
posited dust in the cracks; when rain or snow fell, the mois- 
ture brought up new salt from below; and thus the cracks 
were solidly filled. When next the plain became dry, the 
pentagons appeared again. This time the amount of nuite* 
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rial was larger^ and the pentagons buckled up on the edgei 
and became saucer-shaped. By countless repetitions of this 
process, or of something analogous to it, the entire lake-bed 
became a mass of pentagons with ragged, blistered edges. 

Twice we encountered faint, broad hollows, where for a 
mile or two the plain was damp and comparatively smooth. 
Traveling in such places was much easier than elsewhere, 
but, remembering the Chinese tale of muck whidi swallows 
horse and rider, we avoided them as far as possible. It was 
well that we did so. Nothing could be more dangerous than 
these smooth, soft places which felt so comfortable to our 
weary feet. A few days later, beyond the main body of the 
lake-bed, we came upon a small, isolated salt plain which, 
as we progressed, assumed a fresher, whiter appearance and 
began to look slightly damp. I was riding the biggest (rf the 
camels, whose load of wood and ice had now been pardy 
used. Suddenly I found myself turning a somersault back- 
ward off the animal. His hind legs had broken through the 
saline crust, and had plunged a yard deep into soft, oozy 
muck. As he struggled ponderously to extricate himself, his 
front legs also sank in; and oily water came bubbling up in 
muddy pools about the prostrate creature's belly. Two other 
camels fell into the mire at the same time. In the haste with 
which we began to tear oflF their loads I forgot to investigate 
whether my neck was broken. Relieved of their burdens, 
the two smaller camels extricated themselves. My big, heavy 
animal, however, was so completely mired that we had to 
put ropes around his legs and pull his feet out on to felts, 
which we had spread on the soft mud to keep him from sink- 
ing in again. It was a grim jest on the part of nature to lead 
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us into «D unfioseo, wateiy salt-bog io sero weather^ io a 
region ao ccdd and dry that we were carrying t^i or twelve 
days' supply of ice for drinking-water. If the mud had been 
a little softer, we should have lost the camels and perhaps 
ourselves. If we had ventured to traverse the soft, smooth 
areas to the west of our line of march across the great salt 
plain, we should probably have found ourselves in danger 
qI being swallowed up on every side, and might never have 
returned to corroborate the Chinese tales of bottomless 
muck. 

On the fourth morning of our weary march, we were 
cheered by encountering a shore-line, nuurked by a steep 
Uuff thirty feet high. On climbing to its top, we supposed 
that we had left the old lake-bed behind. After walking a 
quarter <rf a mile among seolian mesas of day, however, we 
dropped down another blu£F, and were in the salt plain again. 
We had crossed a finger-shaped peninsula, ten or twenty 
times as long as it was wide. All that day and till noon of the 
next we encountered similar peninsulas, or elongated islands^ 
separated by bays and sounds of similar dimensions. The 
axes of all were directed northeast and southwest, as the map 
shows. Apparently, during a dry interfluvial epoch preced- 
ing the last marked expansion of the lake, the violent winds 
of the region, which prevailingly blow from the northeast, 
had carved out great hollows between countless mesas, as 
they are doing now in many other places. Later, when the 
lake again expanded, it penetrated the hollows and widened 
them into a network of parallel sounds and bays, dotted 
with an archipelago of elongated islands and peninsulas. 
The flat-topped islands, with steep red and green blu£Fs 
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surrounded by the dear blue water of the bitter sea, miut 
have presented an uncommonly unique type of scenery. 

Beyond the fatiguing plain of 8alt» we found easy travel- 
ing for a time. A fantastic red plain» the soft, dry bed of 
an older expansion of the lake, glittered with innumerable 
gypsum crystals, or was again sparsely studded with weird 
eeolian mesas from thirty to sixty feet high, made of hori- 
zontal layers of pink and greenish day. On the sixth day, 
the red plain gave place to a maze of mesas. As we were 
traveling at right angles to their long axes, we were obliged 
to make countless huge zigzags in order to find breaks 
through which the camels could pass. Nevertheless, we made 
fourteen miles that day, and by sunset were dose to the 
mountains of Kuruk Tagh, and only four miles from Alt- 
mish Bulak according to my estimate, or eight as it after- 
ward proved to be. Shortly before we camped, a cheer went 
up from the men. 

"Wood has come! wood has come!" they shouted. Sure 
enough, a few bits of driftwood lay in a long-dry flood chan- 
nel. It was the first sign of life, or of the work of running 
water, that we had seen for nx days. No, not quite the first 
sign of life. We had found in the salt a half-buried plover, 
dead for centuries, ever since the time when the bottom of 
the lake was still soft and formed the muck of the Chinese 
tradition ; and elsewhere, in the side of a mesa, we had seen 
the deeply buried roots of some reeds which flourished long 
ago in the expanded Lop-Nor of one of the earlier glacial 
epochs. Otherwise, for nearly a hundred miles, the entiTB 
country was as barren as a well-used road. 

"We came just as though we had been here before,** said 
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I when we reached Altmish Bulak on the seventh 
rhe camdfl had suflPered from hunger more than from 
[n spite ol seven days without water, they would not 
ill they had filled their stomachs with reeds and 
camd-thom. For oursdves, the greatest difficulty 
n lack of fueL The night temperature had averaged 
frees below sero Fahrenheit, with a minimum of sev- 
3elow. Two or three sticks, fed slowly together, had 
le a very satisfactory fire, but we dared not use more 
of some delaying accident. Some nights I had to write 
wndl, because my fountain pen frose in my hand, 
I held it as dose to the fire as possible. One night I 

had to eat dinner with my plate in the fire to keep 
i from freezing. Yet, thanks to vigorous exerdse, 

us suffered from cold, except when the wind blew, 
tmish Bulak we rested a day, chopping new ice, cut- 
^yts, and getting ready for a start the next morning 
the ruins of Lulan, thirty miles to the southwest, 
[andum Bai went to bring in the camds, he could not 
m, though he and the others searched tiU dark. Only 
Ained, the little foot-sore animal, which we had kept 
* that afternoon to have its shoes patched. During 
t twenty-four hours we watched and tended that 
Ike a sick child. The chances were that we should 
Dd the others. If we threw away everything except 
rs, and instruments, and abandoned all hope of fur- 
>loration, the weary little animal might be able to 
to Tikkenlik, the nearest settlement, a hundred and 
es away. If it became exhausted, as there was every 
>f its doing, or if it succeeded in its vigorous attempts 
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to run away and seek ita mates* we should be in a sony 
plight. If we should have to go on foot to Tikkenlik, cany* 
ing even the mmimum of food, furs, and ioe, and following 
a circuitous route in order to hunt for springs at the foot 
of the mountains of Kuruk Tagh, it would probaUy take us 
twelve, or perhaps fifteen days to get there. Eailure to find 
water, sickness, or untoward accident, such as injury to the 
compass, might mean that we should never get there. 

I decided to spend two days in hunting for the camds, 
and then, if we were unsuccessful, to try for Tikkenlik. The 
track of the runaways must be visible somewhere in the soft 
sandorgravel. I told the men that when we found the trsck, 
the discoverer was by no means to go o£F alone in that vast 
pathless desert, but to come bade to camp for a companion, 
and for food and ice. During that anxious night, it was hard 
to refrain from repeatedly getting up to make sure that 
the little camel had not escaped. In the morning, we found 
that Haodum Bai had gone ofiF alone, nobody knew when 
or where. We finally found his track, and that of the camels, 
leading off to the southwest down the slope of piedmont 
gravel. It did not deviate to right or left like the track of 
animals in search of food, but ran straight away as though 
the creatures had been led. Handum's track showed that he 
had been running, an amazing thing for an Oriental to do. 
Ibrahim and our Ix>plik guide followed the track some miles, 
but came back at three o'clock with no news. As Handum 
had opened none of the food-bags, and had left his coat in 
camp, I began to feel more anxious about him than about 
the camels. If he lost his way, or went too far, a night with- 
out food, water, fire, or furs, and with a temperature of ten 
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dcgiMje bdoir lerOy after a day of severe exertion, would prob- 
ably kill him. Aooordinglyt I started the two men off again, 
with the tired little camel loaded with everything necessary, 
including fagots and ice. They were to follow Handum's 
track till dark, camp where their fire could be seen from 
afar, go on till near night the next day, and then, if neither 
Handum nor the cameb had appeared, turn back, leaving a 
cache with his coat, and plenty of wood, food, and ice. 

The IjKJakhi cook and I remained in camp. Abdur Rah- 
man, as he was called, feding lonely and disconsolate, pre- 
pared for the hoped-for return ol his companions by cooking 
the favorite Ladakhi dish, lumps of highly spiced, heavy 
dough boiled in fat, and eaten if possible with buttery Hima- 
lajran tea. Coming to my tent after sunset, ostensibly to tend 
the fire, he was whiling away the time by telling me about it 
when we heard a faint halloo borne on the strong west wind. 
Hurrying to the top of a bushy hillock, whither our anxious 
feet had worn a path that afternoon, we peered into the dark- 
ness, and, after vainly shouting into the teeth of the wind, 
ioDdled a big fire. At last, after a disquietingly long interval, 
the voice sounded again, near at hand, and in a moment the 
firelight showed Handum Bai, with bowed head, striding 
wearily through the reeds with the huge two-humped camels 
behind him. 

He was out of his head. Fatigue, hunger, thirst, and anxi- 
ety had unsettled the poor man's wits, never any too keen. 
All that we could gather was that he was tr\ ing to explain 
why he had gone off alone, contrary to orders. The next day 
he was able to give a more coherent account, though it was 
weeks before he was himself again. Apparently, the camels 
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would not have run away if Handum had heeded the cook's 
warning that they were beginning to stray at three o'clock 
of that fateful day. At bedtime, eight o'clock, Handum Bai 
was in anything but a pleasant frame of mind* 

''If the camels are lost and we die here in the desert/' he 
told us that he had said to himself, ''it will be my fault. This 
is the mating season, and our camels have surely gone off 
after the wild camels which come here to drink. They may 
go a hundred miles without stopping. If I wait till morning, 
and go with another man, the camels mil have such a start, 
and we shall go so slowly, that we shall never catch them. 
The Sahib will be angry if I go alone, but he will be still 
more angry if the camels are lost and we all die.** 

Waiting till the moon rose, between nine and ten o'clock, 
he stealthily crept out, taking nothing but some matches. 
How he found the track I do not know, but find it he did, 
and ran beside it all night. Once his unprotected hands got 
so cold that, finding a small bush a foot high, he stopped to 
make a little blaze. At the same time he ate a bit of snow 
which had been preserved under the bush, the last renmant 
of a couple of inches which had fallen six weeks before, 
during the only snow-storm of the winter. Otherwise he 
neither ate, drank, nor rested. 

**I vowed when I started," he said, "neither to eat nor 
drink till I found the camels, or got back to camp. And I 
vowed to run all night as hard as I could, and to spend the 
day in coming back to camp. I knew it would take all day 
to come back if I ran all night, because it would be uphill. 
And I knew a night in the open would kill me." 

It was well that Handum Bai acted as he did. The un- 
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derialing timdc, and a wild camel aeen by him, left no doubl 
that our animalu had been led off by wild ones. Ours prob- 
ably never came near the others, for it is well known that the 
wild camd is extremely afraid of anything which suggests 
man; for instance, the saddles which we always allowed to 
remain on the animals' backs during the winter to keep the 
creatures warm. Two <rf our cameb fought on the way, as 
Handum Bai knew from the tracks. Fortunately, the saddle 
of the big leader was knocked off, and, becoming caught 
to the animal's hind foot by a loose rope, not only acted as 
a dog, but made a broad track, easy to follow. At daybreak, 
Handum entered a region where the wind had cut the day 
plain into little mesas like those described above, only more 
thickly set, a hopdess labyrinth ol narrow passages. He 
despaired of finding anything, and was about to turn back. 
Suddenly, however, he spied a dark spot, conspicuous 
among the pale green and gray of the region. It was the big 
camd*s head rising over a table of clay. The saddle had 
stuck in a narrow passage between two dongated mesas, 
and the animal was caught in a veritable trap. He bit so 
furiously that Handum could not catch him, and was 
obliged to go off for the others, which, deprived of thdr 
leader, were straying slowly not far away. Finally, with a 
rope from the neck of a small camd, he caught the big one, 
and was ready to return. As he looked around to find how 
to get back to camp, he suddenly noticed the sun rising in 
the wui^ as it seemed to his confused mind, and wondered 
what the evil spirits were doing. He started off, however, 
on his dd track, only after half an hour to find himself back 
where he started. He rubbed his eyes. The spirits must be 
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leading him, he thought. He had sense enough to examine 
all the tracks carefully, and discovered that he had followed 
his own track made in catching the milder camels. U the 
spirits had been clever enough to raise a little wind and cover 
the tracks, it would have been the end of Handum Bai, and, 
perhaps, of the rest of us. As it was, he chose the right track. 
Once he tried to ride, but found it too cold. In the late after- 
noon, he foolishly attempted to make a short cut, thus failing 
to meet the other two men, and almost getting lost again. 
Toward sunset, he thought that over the rock-ribbed plain 
of gravel he saw the reedy plateau of Altmish Bulak, rising 
ten feet above the surrounding dry flood-plain. After dark, 
he supposed himself near camp, but hearing no answer to 
his repeated shouts, was about to pass on and camp near 
the mountains, perhaps to perish of cold. He was planning, 
so he said, to make the four camels kneel in a square, and 
crouch down in the middle out of the wind. Then our fire 
flared up far to the right, and he was saved. 

The two men whom I had sent off with the feeble camel 
found Handum Bai's track the next day, and returned in 
the afternoon without incident. Judging by what I later saw 
of the topography, the man must have traveled twenty-five 
miles each way in his chase after the camels, — fifty miles 
in twenty hours without food or water. The experience was 
to me a revelation of the inexorableness of the desert. It was 
still more remarkable as an illustration of the intensity and 
endurance which lifelong contact with the desert in the care 
of his camels had developed in Handum Bai, a man of the 
mild Chan to race. None of my other men would have done 
80 hardy a deed — only Handum, who from early child- 
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hood liftd endured heal and ocAd and fatigue in the desert^ 
far from the enervating influence of the easy agricultural 
life oi the fertile oaaes. Such intentity is often supposed to 
be a result ol Mohammedan fanaticism and fatalism. More 
probably it is the result of life in the desert. There none suc- 
ceed except those who, though often lazy and dilatory, are 
capable at times of becoming almost monomaniacs* fanatics, 
animatiwl by the will to do some deed in spite of heaven or 
helL 



CHAPTEB Xm 

THE DRY BIVEB AND TBB DRY MOUMTAD® 

Our journey from Ahmish Balak to Tikk^ 
tome because of the nolmn meaM aod the nad dunes^ but 
otherwise it was not difficult On the fiist day^ Januaiy 17, 
we fell into the muck» as described aboire — ajneceof good 
fortune, as I soon saw* We had evidently stumbled upon 
the last renmant of one of the four little lakes tnaxkedoD 
ancient Chinese miqis as lying in an east and west line north 
of ancient Lop-Nor. That nij^ after a detour of two nufes 
to the east» we camped near the old lake shcn^ among some 
huge red and green nolian mesas, a hundred feet hi^ 
Around us in every direction, smaller mesas, only ten feet 
high, were capped with traces of old reed-beds, which mod, 
have covered a broad plam surroundmg the lake. While the 
men, in a hunt for firewood, were picking up pieces of the 
rare poplars and tamarisks which once dotted the plain, I 
spied some sticks on top of one of the Inggest mesas; and 
after a dusty scramble, found that they w»!e parts of an an- 
cient reed "satma," or shepherd's hut. A millennium or two 
ago, some Buddhist peasant, from Lulan perhaps, watched 
his sheep feed among the reed-beds far below, while he lay 
idly in the shade above the heat and flies of the jun^e, and 
cooled by fresh breezes from the blue lake. Half a mile 
away, his neighbor, or his master, had built the good-sised 
house which I found that same night on the top at another 
great mesa. 
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The foUowing day^ we timvded eighteen miles to the ruins 
of Lulan* discovered by Hedin. Everjnnrhere we found 
patches of pottery and other signs of human occupation. 
On leaving the ruins, which Hedin has described most mi- 
nutely, we again found pottery for a distance of fifteen miles, 
until we left the area (rf dead vegetation and entered the 
sone of piedmont gravel north of the Kuruk Dariya or Dry 
River»an old bed of the Tarim River, which once brought life 
to the country before it was diverted southward to Abdal. 
Forty miles farther west, we again crossed to the south side of 
the Kuruk Dariya, and at once found pottery and other signs 
of human occupation. During the first few centuries (rf the 
Christian era, luxurious v^tation and prosperous villages 
covered the country for scores ot miles, as may be seen on 
the map; to-day, all is desolation, not a trace of verdure, not 
a sign qI any living thing, nothing but unending stretches of 
weary mesas, large and small, studded with the stubble of 
reeds, the dead trunks of poplars, and the gnarled remnants 
qI old tamarisk mounds. Here, perhaps, more than in al- 
most any other part of the Lop basin, the signs of destictstion 
are unmistakable; but they must be interpreted with care, 
for the Tarim River could again be brought here. 

On the morning of January 24, eight days after leaving 
Ahmish Bulak, we saw the first living poplars since leaving 
Abdal four weeks before. By three o'clock, we reached a 
great line <rf sandy mounds fifty feet high, shrouded in a most 
vigorous growth of tamarisks, unmistakably a rampart built 
up by the wind along the northeastern edge of the sone of 
vegetatioD, which is supported by the interlacing Konche 
and Tarim rivers Our month of guideless wandering among 
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Mdt plmfaii» old Ukm, kifajTbdrfoe mmm, mod dead odes 
wasovvr; ahead of us lay life md the Umd of ftpeA nmnfag 
imter, fai phuse of death and the land of aoatteted aatt qprmgi 
whoee water we loathed. We wondeied ttk&tly at the ood- 
troit be t wee n the hmdecapea on the two aidea of the gieit 
tamariak hairier. !>> the eaat lay an infiaJtriy varied nionot- 
ony of intricate mmmda and hollowa» aome compoaed of 
jeUow or reddish sand^ and odisfB of day, while, pink, aad 
pale green — faint, doll eoloia, hroken only hy the daik 
spots of dead tamarisks and tlie gaunt sfc ri e to os of peridbed 
pofdars: to the west, a smooth, lidi ri^er plain, ertending 
as feras the ^eeouM see, ofange, yellow, or afamwoAir fa 
the reedy portions, dark purple where tamariska pgrevaBed, 
and a ddioate grayish brown among the sp l e ndid pophn. 

*' You said th^e were no people here^^ was the men'sfint 
comment. *'How candiat be? There must be pecqile m a 
place with all this wood and water and good land.** And 
I too marveled that what looked so fair should be unin- 
habited. 

We found a sheep-trail the following morning, but it came 
to an end after a mile or two. Most of the day we strag- 
gled in a pathless wilderness, making the hardest march of 
the whole journey. Occasionally we zigz a gge d pleasantly 
among poplars and tamarisks; often we made vexatious 
detours around the frozen shores of rush-filled ponds; but 
most of the time we painfully forced a way throu^ tluckets 
of reeds and tamarisks twelve feet high, and so deaae thst 
at every step we had to force the stiff, dusty stems apart 
Toward evening, we succeeded in getting out of the jungle 
into the comparatively open areaof dead vegetation betweeo 
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the Ilek brandi and the main stream of the Kondie RiiFier. 
There, onoe mote, to my 8uq>rifle» we found pottery scat- 
tered about. The ancient villages must have been very 
widely distributed. The following day, we avoided more 
ponds, which, like all the rest, were four or five feet lower 
than the shore-line marking what was said to have been 
their level in 1900. Columns of smoke had been visible in 
the distance ever since we first came in sight of vegetation^ 
but the distance seemed intaminaUe. Finally* however, 
toward noon of the second day, we readied a fire not far 
bom the Konche River. A tin lid shepherd in cap, coat, trou- 
sers, and boots of ragged, und saed shee|>-skin was engaged 
in iNiming off the reeds so tfa i flocks might feed on the 
tender young shoots m the sf a;. 1 left his chubby, five- 
year-old son to carry on the n he cheerfully led us 
lo the Tikkenlik road. Wheii we rted, he laughed aloud 
with pleasure at the unexpected good luck which gave him 
a coin to put in his mouth, and some bread to stow away in 
the top of his big cap. 

Tikkenlik proved to be a i little village. Its five 

knndred inhabitants, Lopliks a Turfanliks, live partly 
in mud booses and partly in \i reeds. It is notable 

as being the only permanent villi , as dbtinguished from 
tiny fishing and shepherd hs qI , on the lower four hun- 
dred miles of the Tarim River, or lower two hundred and 
fifty of the Konche; and it is < ly place where there is 
any serious attempt at agriculture. It is essentially the mod- 
ern representative of I^lan. The two may fairiy be regarded 
as measuring the success of their respective ages in utilising 
Hw dwindling lower portion of the stream whose headwaters 
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drain all the western and northern portions of the Lop basin. 
As we have ah'eady seen, there is no reason to belieye that 
the ancient inhabitants of the basin were more skillful in the 
art of irrigation than their modem successors. Because of 
their isolated location, neither Lulan or Tikkenlik has ever 
su£Pered very greatly from war, and great disasters have not 
been due to human causes. Manifestly, the present condition 
of Tikkenlik is far inferior to that of ancient Lulan. Tliis 
may be due either to a lack of settlers and of enterprise, as 
is usually assumed in such cases, or to physical causes. Let 
us examine conditions to-day as compared with those of two 
thousand years ago. 

Previous to 1889, there was nothing whicji could properly 
be called a town, or even a respectable village, on the lower 
Tarim and Konche rivers. The only inhabitants were a few 
fishermen and shepherds, whose temporary dwellings and 
crude utensils of skin and wood leave only the slightest 
traces, not at all comparable to the houses and pottery of 
Lulan. In 1889, a Chinese amban, seeing so much good land 
and water going to waste, as he thought, attempted to found 
a town. He dug a canal and opened a tract of land at Jan 
Kul, thirty miles west of Tikkenlik, on the Tarim River. 
People from Turfan, Korla, Kucha, and elsewhere flocked 
in to get land. By 1890, the population numbered over two 
thousand ; and Jan Kul, as the people say, " became a town," 
that is, a bazaar was established and an amban installed. 
Almost immediately, however, the fields became saline, and 
in 1892 the place was abandoned, most of the settlers return- 
ing whence they came. Meanwhile, in 1891, about a thou- 
sand people had come from Turfan to Dural, eight miles 
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of Tlkkenlik oo the Koodie Rirer. Acoordinglj, m 
fort was built tliere,aiid in 18dS the amban of Jan Kul 
amoved to Dural» which in turn *^ became a town.** 
iree years the ^ boom" continued* but by 1897 the soil 
Kome so saline and the crops so poor that the ccrfonists 
to move away. In 1898, to offset this loss, over two 
knd rebellious Dungans were induced, or forced, to 
from Shi-Ning, eight hundred miles to the east, and 
it Dural. The water was so saline, however, and new 

quickly became unproductive, that in 1900 they mi- 
ninety miles northwest, to Kara-Kum, another site 

had just been opened on the Konche. Thereupon, in 
the amban was removed to Kara-Kum, and in 1904 
t and poorest of the people of Dural abandoned it and 
to Tikkenlik. Kara-Kum became even larger than its 
sessora, and from 1901 to 1903 is said to have had a 
Uion of five thousand. Nevertheless, the salt proved as 
ere as elsewhere, and in 1904 it, too, was abandoned, 

1 the amban and forty or fifty people still remained 
beginning of 1906. Jan Kul, Dural, Kara-Kum, and 
alik rep res ent four abortive attempts during sixteen 
to utilise the water of the lower Tarim and Konche 

The attempts are especially significant because they 
it a time when the rivers of Turkestan were unusually 
bout 1900, as well as when the rivers were low, about 
Tikkenlik, being but four or five years old, still 8ur> 
b 1906, but it was deteriorating. Its five hundred 

were eitl^r moving away, or else betaking them- 
to sheep-raising or fishing, the means of livelihood 
former hamlet before the attempt to establish a town. 
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Tbcy told mo thai Indian eotm, one dl tbft giMft slipfa 
ChineM Tiukortan, wili not grow at all. It ia veplaoed bj 
a laige-grained varie^ of white mOkt Wheat £am better, 
|mt only the fimt year. II a given field ia eultivaled two or 
three yeaxe in auooeeeion, it b e eo me t worttileei. Eroknlh, 
the permanent occupation of the lower Taiim and Eondie 
legions by a fixed agricultural population i8» under pment 
conditions of irrigation» impoerible even at KacA-Kum, die 
lite f artheit iqpitreain. At Lulan» over two hundred iniki 
further d a w uiire ain, where evapomtion haa had atill more 
^opportunity to ooncentrate the salt m the river* oondttkins 
must be mudi worn. The eomplele faihive of the Qiinese 
attempts was not due to miigoveinment, or to war, or to 
lack of settters eager for land; but entii^ to the extreme 
salinity of the riv«rs. 

Turning now to the past^ we find that tbonu^ the diffi- 
culties of the i»e8ent prevailed in early times, th^ were 
much less acute. At one period or another, as is proved by 
the pottery which I found, a permanent and somewhat dense 
population occupied a tract extending at least a hundred 
and twenty miles east and west along the dry bed of the riv- 
ers, and having a width of from ten to forty miles. Hie 
people were not shepherds, for keepers of sheep do not cany 
large quantities of breakable pottery with them from place 
to place. They must have been permanently settled, and 
presumably they practiced agriculture. The date of the 
densest population is uncertain, but from the absence (A 
structural ruins over a large part of the pottery-strevm area, 
it is probable that the pottery represents a very eariy time^ 
possibly some centuries before the Christian 
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Biacartnqr has gathered the eaiim notioes of Lukn 
from Chinese sources. According to the ^^Tsieo Han-shu/* 
or ** Hisioiy of the Fiist Han Dynasty/* Lukn came bto 
inteicoune with China between b. c. 140 and b. c. 87. 
When the histoiy was written, at some date between b. c. 
100 and a. d. 50, the district had a population of 1570 fam- 
ilies, 14,100 people, with 2912 trained troops — fifteen or 
twenty times as great as the population to-day. The land, 
according to the hisioiy of the Hans, is '^ sandy and salty, 
and there are few cultivated fields. The country relies on 
neighboring kingdoms for cereak and agricultural products. 
It produces jade, abundance of reeds, the tamarisk, the 
dooocca, and white grass. The people remove their cattle 
for pasturage wherever they can find suflBdency of water 
and herbage. They have asses, horses, and camels. They 
can manufacture weapons like the people of Tso-ldang.** 
This sounds as though there were but little agriculture. 
Thefe appears to have been some, however. In b. c. 77, the 
king of Lulan, Hui-Tu-Chi, petitioned the Chinese emperor 
to establish a military cokniy in the city of E-tun, where, 
he said, **the land is productive and rich.** The emperor 
sent forty cavalrymen ** to cultivate the fields at E-tun, and 
soothe the people.** 

Our next information as to Lulan is derived from certain 
manuscripts and other articles found by Hedin in the ruins. 
The written documents date from about 264 a. d. to 270 
▲• D., and probably indicate approximately the time of the 
abandonment of at least the paKicular group of villages in 
question. Coins found in the ruins tielong to two kinds, one 
struck between b. c. 1 18 and ▲• o. 581, and the other between 
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A. D. 9 and 23. Some of the mamiscripts have been deci- 
phered by Himly , who says : — 

**The inhabitants [of Lulan] must . . . have been &k- 
gaged in agriculture* for one of the principal items in the 
manuscripts consists of weights and measures of seed- 
corn; some of them also name this or that kind of com. 
Possibly there once stood on the site where the manu- 
scripts were found an old revenue office, or a sort of 'grain 
bank' [such as those now found in China], where grain 
was bought and stored, or received as security for loans." 
Other manuscripts state that **such and such a quantity of 
seed-corn has been handed in, or so many men have been 
furnished with provisions for a month.'* One runs thus : 
*' The approaching army is to be met at the frontier [or at 
the shore] by forty officials; and the farmsteads are many." 

Liater information as to Lulan is given by the pilgrim 
Fa-hian, a. d. 400. According to Beal's translation, he says: 
" The country of Shen-Shen [Lulan] is rugged and barren. 
The clothing of the common people is coarse, and like that 
of the Chinese. . . . The king of this country honors the 
law of Buddha. There are some four thousand [ ?] priests." 
Finally, Hwen Tsiang, a. d. 645, merely mentions the name 
of Lulan, or Nafopo, as a place through which he passed ; but 
apparently it was of no importance. In view of the facts 
recorded above, and of various historical notices of the wars 
of Lulan, which it would be tedious to relate, it appears that 
two thousand years ago, more or less, the Lulan region was 
for century after century inhabited by a settled population 
many times as dense as that of to-day. The critical question 
is whether such a population could persist so long and attain 



•*HE DRY RIVER AND THE DRY MOUNTAINS C71 

so high a degree of civilication» if they lived as the present 
inhabitants do, with practically no agriculture. On the one 
hand, we have the unequivocal statement that ** there are 
few cultivated fields. The countiy relies on neighboring 
kingdoms for cereal and agricultural products. It produces 
jade, . . . and the people manufacture weapons.** This 
may mean little or much. One mi^t say with perfect truth, 
** England has but Uttle cultivated land. It relies on America 
and Australia for grain. It produces coal, and the people 
manufacture iron and steel." This would not mean that 
there was no agriculture in England. On the other hand, we 
have the mention of people sent ** to cultivate rich and pro- 
ductive land.** Again, ^ seed-corn ** and ** many farmsteads ** 
ate mentioned. Neither Hedin nor I found any trace of 
canals or of ancient fields, which indeed would hardly be 
expected. He, however, found some wheat straw, suggest^ 
ing that agriculture had been carried on; and I found some 
deagnus trees, and a considerable number of large trunks 
of the white or cultivated poplar, lying with part of their 
roots where they had fallen. The timber of the Urger houses 
is white poplar, so the tree must have been common. It 
never grows wild in the Lop basin, and is sensitive to salt. 
lis presence is unequivocal evidence that irrigation, and 
hence agriculture, was carried on continuously in one place 
for periods at least long enough to allow of the growth of 
trees two feet in diameter. On the whole, it seems safe to 
aay that, although the river was probably so saline as to 
make agriculture difficult, conditions were distinctly more 
favorable than at present. In a case such as this, there is 
daofer that an author*s prepossessions may determine his 
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opinion as to the adequacy of evidence for or against 
his favorite theory. Two things* notwithstanding, seem 
to me to present insuperable obstacles unless we accept 
the theory of a secular change of dimate. In the first place, 
if there has been no change, why did many thousands of 
the people of the past succeed so well in making the coun- 
try habitable, while the people of to-day have failed utterly 
in the same attempt ? In the second place, the agreement 
of the phenomena of Lulan with those of other parts of 
the Lop basin indicates that the same changes have affected 
the whole country. 

Before leaving Lulan, the trade routes which formerly 
passed through it deserve notice. According to ancient 
Chinese records, the main caravan route from China to the 
west came from Su-Chow through Sa-Chow (Tung-Hwang) 
to Lulan. There it divided, one branch going to Kashgar by 
way of Khotan and the south side of the Lop basin, and the 
other to the same place by way of Ak-Su and the north side 
of the basin. Up to about the third century of our era, the 
road from Sa-Chow to Lulan was of great importance. It 
contributed to the prosperity of Lulan, as appears from the 
results of Himly's study of certain objects and manuscripts 
found there by Hedin. Himly says: "The objects appear 
to have belonged to a wealthy Chinese merchant, who sup- 
plied commodities of every description, let out carriages 
and beasts of burden on hire, besides conveying letters to 
Tun-Kwang [Tung-Hwang, Sa-Chow]. Travelers going to 
the latter city used horses, carriages, and oxen.'* A hundred 
and twenty-five years later, in 400 a. d., the pilgrim Fa-hian, 
who followed the same road, says of it: *^In this desert 
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[ b e t w e e n Lulan and Sa-Chow] are many evil demons and 
hot winds : those who encounter them all die without excep- 
tion. There are no flying birds above, no roaming beasts 
below. Everywhere as one gazes, as far as the eye can reach 
in search of the onward way, it would be impossible to 
know the route but for the dead men*s decaying bones 
which show the direction/* In the course of a few centuries, 
a great change apparently took place, causing the abandon- 
ment of one of the chief trade routes of antiquity in favor 
of one much longer, but better supplied with water. Hedin 
found what appear to be the cairns marking this ancient 
road, and also another set branching from the main route 
about halfway from Sa-Chow to Lulan and leading off to 
the northwest, probably to Turf an. When I crossed the 
line which the old main road must have followed, I picked 
up a flat ring of iron about two inches in diameter, appar- 
ently part of a bridle. In the region where the road was 
kxrated, Hedin*s camels had to go eleven days without 
water, and mine seven. Even if the Tarim River followed 
its oM course to Lulan, the traveler who attempted to fol- 
few the ancient road from Sa-Chow either to Lulan or Tur- 
fan would be obliged to make a waterless march of over 
a hundred miles. It seems highly improbable that one of 
the main trade routes of antiquity from China to the west 
ever followed such a course, especially when a better 
was available faKher to the noKh or south. It would be 
moat surprising if a man of Lulan made a business of let- 
ting out horses and oxen to perish on such a road. If, 
however, the climate of antiquity was such that the number 
of springs was laiger, and that the existing salt springs were 
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fresher than now» the location of the road becomes highly 
reasonable. 

Two short days* journey northward fronoi Tikkenlik 
brought us to Ying-p«i, the ruins of a little fort and village 
discovered by Hedin on the ancient trade route west of 
Lulan. The population was evidently very small, perhaps 
ten or twenty families. Hedin thought that the water sup- 
ply came from the Dry River, not far to the south. As the 
ruins lie sixty feet above the river on the fan at the mouth 
of the Bujentu valley, the supposition is not tenable. It 
would require a canal ten or twenty miles long, of which 
there is no trace; and such a canal would be out of all pro- 
portion to the size of the village. The only other alternative 
is that the water should have come from the Bujentu valley, 
which leads southward from the Kuruk Tagh or Dry Moun- 
tains. Accordingly, I went up the valley, and found a canal, 
which I followed for two miles to its head. It was simply 
a ditch dug in gravel, and protected on either side by a row 
of tamarisks, long since dead. I also found a reservoir with 
walls of gravel in which the water was stored near two of 
the shrines called ** stupas." Like all the other ancient irri- 
gation systems which I saw, that of Ying-pen differed not a 
whit from those of to-day. At present, the place is uninhab- 
ited. When I questioned some antelope-hunters who often 
visit the region, they said that where the Bujentu valley 
leaves the high mountains, there is an old fort called Shindi, 
on an ancient road, apparently, from Lulan to Kara-Sher. 
At this point the valley always carries water, which reaches 
Ying-pen only in flood. There is not enough, however, to 
support a single family. If there were, some of the people 
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who had to leAve Jan Kul, Dural, and Kara-Kum would 
have used it. Yet, formerly, the water of the Bujentu valley 
supported a small village. Here, as in other cases, there 
appears to have been a medisval, or Mohammedan period 
of revival after the earlier abandonment of the site by the 
Buddhists. 

North of Ying-pen rises the steep escarpment of Kuruk 
Tagh. At its top there is said to be a district which, though 
called " Davan,*' or ** Pass," is in reality a gently rolling, 
grassy pasture land, the eastern prolongation of the Tiao 
Shan plateau. In order to avoid this, we made a detour to 
the east to Kusxil Singer. The scenery was almost identical 
with that of eastern Persia so far as the main physiographic 
forms were concemod. We traversed desolate plains of 
barren gravel, from which rose low. half-buried mountains, 
worn into rounded shapes if viewed as a whole, but ex- 
tremely sharp, jagged, and naked if examined in detail. 
Some of the hills were wonderfully streaked with patches 
of red and white shale, which had l)een enclosed in the black 
mass of ancient and now much faulted lava flows. The 
whole region was made up of gnivel-6lled basins, in which 
the gravel had often risen so high that it covered the lower 
passes of the mountains. Long ago, when there had l)een 
less deposition of gravel, the basins were separate. Now 
they have coalesceiK and all drain, or would drain if they 
had water enough, into two main salt plains, or ancient 
lakes, name«| Tgunnto and Tzun Bulaki Slior. There 
are no |)rnnanent streams east of the high plateau, and the 
few sipringfl are ff>r the most part saline. The n*gion Is well 
called the Dry Mountains. It is a typical example of the 
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influence of prolonged erosion under oonditicms of great 
aridity. 

At Kuzzil Singer we were the guests of four Chanto 
brothers, camel-hunters. They and their families are the 
only inhabitants of the whole region for nearly a hundred 
miles in every direction. It was they who killed the camel 
on whose flesh we dined one day. They shot it at Altmish 
Bulak, where our animals ran away. One of the brothers, 
the oldest, Abdur Rehim by name, came with us as guide. 
He led us westward along the northern base of the plateau 
of Tian Shan to Lake Bagrash Kul. This large lake is 
peculiar in its archipelago of enormous sand dunes, three 
or four hundred feet high, standing in the water at the east- 
em end. Apparently, at some time, the river of Kara-Sh^, 
now the main feeder of the lake, flowed to Korla without 
entering the lake. Naturally, the water shrank to a low 
level, as is evident from the dunes which accumulated in 
what had been the lake-bed. Now the water has risen, ap- 
parently because the river has been diverted to it again. We 
crossed the lake on the ice in a day and a half. There for 
the first time since leaving Niya, almost five months before, 
we had the feeling of being in a region where man predomi- 
nated over nature. On the ice we met carts full of wood and 
charcoal from the mountains, and driven by surly Dungans. 
Beyond the lake we came upon encampments of Mongols 
almost hidden in the grassy plain. And soon we met the 
Chantos and Chinese of the dirty, mongrel town of Kara- 
Sher. 

Although the Dry Mountains and the Choi Tagh, or 
Desert Mountains, to the north of them are almost uninhab- 
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iled, they fumUh their own peculiar evidence of desicca- 
tion. I saw traces of ancient habitation at Pochinza, near 
Kuzzil Singer, and at Kumush, a little farther noKh, but 
thev were too small to be conclusive. At Chukur, north 
of Bagrash Kul, we passed some ruins, and the people said 
that there are traces of old canals which indicate that cen- 
turies ago the fields were two or three times as large as 
those which can be cultivated to-day. Similarly at Ushak 
Tal, in the same vicinity, I found that the main ruins of 
an old Buddhist village lie four or five miles below the 
centre of the modem town, at a point to which the present 
stream will not run at all in diy wmters, and only in a very 
small volume during dry summers. 

For Kuruk Tagh and Choi Tagh as a whole I cannot do 
better than quote from Abdur Rehim, the guide of Kuzzil 
Singer. My own limited observations agreed entirely with 
hbi. Abdur Rehim was a tall, lank hunter, who for the 
foKy years of his life had lived in the desert, far from all 
neighbors except his brothers. He knew every mountain, 
plain, and spring witliin a hundred miles of his home, and 
every s[>ot where a little vegetation flourishes, or rather 
perishes, in a damp spot surrounded by salt. His lonely life, 
and his long, hard journeys after game, had given to him, 
as to his brothers, a degree of energy and self-reliance 
which I have never seen equaled in Central Asia. And 
more than this, he was a man who, though he talked but 
little, thought deeply. 

** In old times, were the springs larger or smaller than 
DOW, or were they just the same ? ** I ankcd him one day. 

** Larger/* he answered without hesitation; and when I 
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qiMsHoiMd whsjf lie wont oHi wiAont pvoBplii^ v nulki 
qnestioiiiiig, to say: — 

** Whea I was • boj and fint irent irilk nqr iiittflr to 1^^ 
or to caie for sheep* aU tlie springs ivoo laiger tiban noir. 
Where thej now flow a quarter of a mile, Ihej then flowed 
half. Reed-beds that aie now a foot Ug^ woo then two, 
and there were more of them. And there were more wild 
animals; we saw three or four diett for one now. Itiiinkft 
must be because there is less water. It used to tain hsid 
enough to form running streams six or sefen limes a jesr, 
and now it does so onlj two or three.*' 

After speaking thus of the decrease in lainfoll dmog 
the past four or five years, without taking due aeoount of 
the difference between the impressions of a boy and of a 
man, he went on to something more important and rdiaUe. 

^And long, long ago, before the time of my grand£i- 
thers, periiaps in the days of the old forts at Ying-pen and 
Pochinza, there must have been much more water. In the 
high mountains there are many places where little stone 
shepherds' huts, with the roofs all fallen in, stand in yalleys 
where nobody has ever known of there bdng any water. 
And all around them are the droppings of cattle. The near- 
est water is sometimes five or ten miles away. Surdy nobody 
would ever build a house in such a place. So I think there 
must have been running water in the valleys when the 
houses were built. How many such houses have I seen? 
Oh, many. I never counted, but the mountains are full of 
them. 

** And then, away from the great mountains there are dry 
s||irings everywhere, places where the salt deposit of a spring 
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and a few reeds can be seen. No one has ever known of 
there being any water in these places, but from every side 
old paths of camels and antelopes come in» just as they do 
to places where there is always water. The animals used to 
come to the dry springs regularly to drink. Now, nothing 
ever visits them except a stray animal once or twice a year 
to eat the few reeds. Near almost every one of the dry 
springs there are little shelters made of rocks and tamarisks, 
just such as we make now when we lie in wait for game. 
Nobody would make those beside a dry spring. Hiey were 
made long ago: we don*t know by whom. 

"Nobody ever asked me about this before, and I have 
never talked of it. But I have seen many things when I 
have been hunting, and have thought about them. So,*' 
— according to the Turid idiom, — ** that's what I know in 
my stomach*** 



CHAPTER XIV 

THE WAXING AND WANING OF LOP-NOR 

XN traveling through the Lop basin we have everywhere 
found evidences of pronounced changes of climate during 
historic times. It will now be well to sum up the evidence, 
and to ascertain how far the conclusion which we have 
reached is in accordance with the phenomena of Lop-Nor. 
The most widespread proof that there have been climatic 
changes during the last two or three thousand years is found 
in the death of vegetation over large areas. On the lower 
slopes of the Kwen Lun Mountains the dissected condition 
of deposits of loess shows that a cover of grassy vegetation 
prevailed at no remote time, but has now died. In the zone 
of vegetation, for a distance of seven hundred miles, plants 
of all kinds show signs of drying up: the tamarisks usually 
stand upon mounds; the poplars are dead or dying except 
in the moistest places; and beds of dead reeds cover scores 
of square miles. It has often been asserted that in many 
parts of the world the destruction of forests has been the 
cause of a diminution of rainfall. In the Lop basin, it is 
manifest that the opposite has been true: a diminution in the 
water supply has been the cause of the destruction of forests. 
Another line of evidence shows that ancient roads such as 
that from Keriya northward, or the great trade route 
through Lulan, have been abandoned because there is now 
no water along them. Again, in the Dry Mountains and else- 
where, springs once frequented by animals or by men have 
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now disappeared. Both to the north and south of the Lop 
basin» regions which once were the home of nomadic shep- 
herds are now uninhabited because there is not enough 
water and grass. 

Wlien we turn to the rivers, it appears that in the seven 
hundred miles from Khotan eastward, seventeen are worthy 
of notice by reason of their size or because they support 
oases. Of the seventeen all but four come to an end in the 
tone of vegetation, and hence it is impossible to determine 
whether they have diminished in length. The remaining 
four all once flowed from eight to twenty-five miles farther 
into the sand than they now do, as appears from dead 
vegetation. Thirteen of the seventeen rivers have on their 
lower courses the ruins of towns dating from the Buddhist 
era, a thousand or more years ago. In almost every case, the 
ancient towns were larger than their successors, this being 
notably true of Niya, Yartungaz, Endereh. Cherchen, Vash 
Sberi, and Miran. And finally, with the possible exception of 
old Cherchen, Charklik, and Karadong on the Kenya River, 
the older ruins are situated so far out in the desert, or upon 
rivers so small or so saline, that it would be impossible 
again to locate towns of e<]ual size in the same places, unless 
a far better system of irrigation were introduced. There is 
not the slightest trace of such a system, although if it had 
existed, its canals would surely have been more durable 
than those built under the present crude system. More- 
o%Tr, in three places, Vash Sheri, Miran, and Ying-pen» 
almost the entire irrigation system <if old times i.H prosorved, 
including both dams and canak; and it is evident that the 
aoctent methods of utilizing water were precisely like those 
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of to-day. The abandonment of the ruined towns cannot 
have been due to the encroachment of sand, for in some 
places, such as Miran, Vash Sheri and Ying-pen, there is no 
sand; in others, such as Endereh, the amount is small; and 
even in places such as Dandan-Uilik, where there is much 
sand, it appears to have encroached upon the inhabited 
area after, not before, the v^etation had b^un to die for 
lack of water. It is possible that in one or two minor cases 
the diminution of the water supply may have been due to 
the diversion of part of the headwaters of a stream, but in 
most cases this is impossible. Manifestly, such diversion in 
one place would cause a larger stream and more abundant 
v^etation elsewhere; but as a matter of fact, the amount of 
vegetation has diminished everywhere. Neither the theoiy 

fof the diversion of tributaries, that of the encroachment of 
sand, that of the former existence of a better irrigation 
system, nor that of the destruction of forests oflfers any ex- 
planation of the fact that many streams have grown much 
more saline. This can be accounted for only on the theory 
\ of a change of climate, a theory which not only is in har- 
mony with all the known geographic facts, but which also 
explains many of the events of history. 

We have seen that in the Lop basin, as in Kashmir, 
desiccation has not been a steady process. Fluctuations or 
pulsations have been the rule, some large and long, some 
slight and short. From the third to the sixth century of 
our era, there seems to have been a time of intense aridity 
succeeding a period of relatively abundan t moist ure, during 
which the rivers and hence the population were much larger 
than at present. During the time of aridity, many old towns 
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were abandoned, including Rawak, the major part, if not 
all, of Dandan-Uilik, Karadong, the Nija River town, 
Tuholo, Lulan, and possibly others whose dates arc as yet 
unknown. At the same time, the great trade route through 
Lulan was given up in favor of a longer one. At a later 
date, roughly between the ninth and tlie sixteenth centu- 
ries, there appears to have been an epoch of somewhat 
more favorable climatic conditions. Choka was built on the 
Karatash River; Kenan and Lachinata, as well as Chira 
and Gulakhma, flourished lower down on the main stream; 
a road existed across the desert north of the present end 
of the Keriya River; Bilel Konghan grew up to succeed 
Tuholo; and Ying-pen, which ap[>ears to have been aban- 
doned by its Buddhist builders, was reoccupied by Moham- 
medans. During the last few centuries, as the vegetation % 
shows, there has l)een again a tendency toward aridity. J) 

If the climatic pulsations outlined above have actually -. 
taken place, the level of Lop-Nor ought to have fluctuated , ; 
in harmony with them. Apparently it has done so. The 
problem of its fluctuations is complicated, however, by the 
fact that the location of the lake has varied in response to 
changes in the course of the Tarim River. Hcdin, by means 
of a careful 8ur>'ey with a transit, has proved that the western 
part of tlie old bed of Loi>-Nor contains two slight depres- 
sions. One of these, tlie more southerly, is occupied by the 
present lake, which the natives call Kara Koshun. The otlier 
lies just soutli of Lulan. During the early centuries of the 
Christian era, the Tarim River, whi(*h then watered Lulan, 
discharged into this northern depression. It doubtless filled 
it and formed a large lake, which included the other dep 
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sion also; for in those ancient days Lop-Nor was called ike 
** Great Salt Lake/' No one would think of calling it so 
to-Klay, for the greatest expanse of open water is only five 
or ten miles. As to a somewhat later time, we have the evi- 
dence of the earliest Chinese map, which is reproduced on 
page 285. The exact date of its compilation is not known, 
but it was certainly after the fall of Lulan, for that place is 
not indicated ; and it was certainly many centuries ago, for 
the Tarim is represented as still following the course of the 
Dry River. The Tarim discharges into the northern depres- 
sion, where it forms what is represented on the map as a rela- 
tively small lake, not much larger than that of to-day. The 
southern depression is occupied by a still smaller lake, called 
Ghas-Nor, and fed, we suppose, by the Cherchen River.^ 
In course of time, the Tarim River left its old bed and occu- 
pied one after another of the various channels shown on 
the map, being deflected continually farther and farther to 
the right, so that now, for several centuries, it has discharged 
into the southern depression. 

Hedin believes that the cause of the right-handed de- 
flection of the Tarim River is to be found partly in a sup- 
posed, but as yet unproved, motion imparted to the water 
of all rivers by the rotation of the earth, and partly to the 
unquestionable effect of the prevailing northeast gales in 
driving the water in erosive waves against the right bank of 
the river, and in filling up the left side of the channel with 
wind-blown sand. It seems to me that the peculiar action 

^ Hedin, it should be said, adopts quite a different interpretatioa, and 
supposes Ghas-Nor to represent a lake far to the south on the Tibetan 
plateau. 
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of the Tarim River is in part due to another cause* which 
also ezpUuns the sudden bend to the east in the lower part 
of the Cherchen and old Kara Muran rivers. 

During an extremely dry inter-(i^acial epoch, the river 
probably withered to nothing far upstream. On recovering 
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its length* in a somewhat moister time, it apparently found 
that to follow the zone of vegetation eastward parallel to 
the base of the mountains was easier than to break south- 
ward through the rampart of sand cm its liorder. Thus it 
acquired an unstable peripheral position* where it flowed 
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across instead of down the main slope. If such were the 
case, whenever the stream accidentally broke through the 
retaining wall of sand, it would swing to the right. It would 
thus gradually assume a normal course in the lowest part 
of the basin. 

Coming now to evidence as to variations in the size of the 
lake, we have first the ancient name, the Great Salt Lake. 
The old Chinese, however, also called Lop-Nor a ''marsh," 
and the ''Lake of Reeds," which seems very contradictoiy, 
unless these names were applied during the arid period 
after the fall of Lulan. The history of the first Han Dynasty, 
written, it will be remembered, about the beginning of the 
Christian era, gives the size of the lake as seventy-five 
miles each way. At this time, Lulan must have consumed 
much of the river for irrigation, which would naturally 
lessen the area of open water. A later record of unknown 
date, but perhaps belonging to the centuries of great aridity, 
gives the size of the lake as only fifty miles by twenty-five, 
and another as one hundred miles in circumference, which 
comes to nearly the same thing. Whether these figures refer 
to the entire marsh, or only to the area of open water, is un- 
certain. Hedin gives the size of the modem Kara Koshun 
as seventy-five miles by eighteen, including all the marshy 
tract, which, he says, comprises nine tenths of the entire 
area. Przhevalski gives sixty or seventy miles by thirteen, 
but his map diminishes this. So far as any conclusion is 
justifiable from such meagre data, it appears that, in the 
very earliest times, Lop-Nor was larger than now, in spite 
of the greater population known to have existed then on the 
Tarim and its upper tributaries. Somewhat later, at an 
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onlaiowii bot eariy date, tlie lake seems to liave been of 
much the same size as now, as appears from its being 
called a manh» and from its representation on the old 
Qiinese maps. 

In the succeeding Middle Ages* there is reason to be- 
lieve that Lop-Nor was again decidedly larger thaui now. 
In an old local account of Tung Hwang (Sa-Chow), which 
Rev. G. W. Hunter of the China Inland Mission kindly 
translated for me, he found an itinerary of the ancient trade 
route, already referred to, from Tung Hwang to Lulan. 
Lulan, however, is not mentioned, and the whole country 
appears to have been almost uninhabited, apparently be- 
cause the itinerary was not written till after the abandon- 
ment of that region. At a distance of one hundred and 
eighty miles (seven hundred and ten li) from Tung Hwang, 
this **very important road," as it is called, is said to reach a 
lake called Cho-hu-tong, apparently Lop-Nor, which, so the 
account goes on, b connected vrith the Ta-leng-mu (Tarim) 
River. This would necessitate the expansion of the lake to 
a point eighty miles cast of Lulan, and fully fifty from the 
present eastern end of the Kara Koshun manh. The water 
would have to rise nearly, or quite, to the twelve-foot strand. 

Other facts agree with the itinerary. Grcnard speaks of 
liaving seen al Kenya a Chinese map dating from the 
eighteenth century, but probably based on earlier surveys. 
It showed Lop-Nor in its present position, but very much 
larger than now. Another suggestion of the medieval be- 
havior of the lake is found in the destruction of the so-called 
Dragon Town of Lung-shong, lying at some unidentified 
point southwest of Lop-Nor, perhaps at Merdeck. The 
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names ''marsh" and 'Make*' are both used for Lop-Nor 
in the Chinese work where the history of the town is 
recorded. According to Himly's translation, ''Lop-Nor 
streamed over its banks, and laid waste the land; the foun- 
dations of the city still exist. In the time of Chi-ta [1308- 
1311 A. D.] the overflowing water, which in the morning 
reached the west gate, and in the evening the east gate, was 
driven by the wind into the form of a dragon.*' Apparently, 
the level of the lake rose so as to overwhelm the city com- 
pletely. It is impossible to determine whether the rise was 
temporary like that of 1900, or permanent. The Lopliks do 
not appear to have come to Lop-Nor till some centuries after 
the destruction of the Dragon Town. When they came, the 
lake stiU appears to have been larger than now. A familiar 
tradition relates that in the days of their ancestors, two or 
three centuries ago, the lake and the Tarim River were 
larger than to-day. One of the most intelligent among 
them said to me : "The water grew less, and that made 
the fish die. Then our fathers could not get enough to eat, 
and they began to die or move away." 

More trustworthy evidence of the recent greater size of 
the lake is found in six little strands discovered by Hedin 
in his survey of the old lake-bed. They lie below the main 
twelve-foot strand, and appear to correspond closely to the 
lower set of old beaches at Lake Pangong. They are marked 
by rows of tamarisk bushes, mostly small, showing that the 
strands were temporary, and also by sand and limnea shells. 
On the older strands the bushes are for the most part dead, 
while on the younger many are living. There is no other 
vegetation in the vicinity. The fact that even on the oldest 
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strmnds the dead bushes have not yet been blown away by 
the wind shows that the time when the lake stood here can- 
not be very remote; and the living bushes probably indi- 
cate a period only a century or two ago. Hedin does not 
state the height of the strands above the lake, but according 
to his section of the old lake-bed, the upper lies six feet 
above the highest recent level of Kara Koshun, that of 1901. 
**In the history of Kara Koshun," Hedin says, the strands 
** serve as milestones marking successive stages on its way to 
destruction. The first . . . proves that the northern shore 
of the lake once extended 12 km. [seven and a half miles] 
farther to the north than it now docs, and implies that its 
area was at least twice as great as it now is. On the whole 
. . . the lake has shrunk at a pretty regular rate." Iledin 
does not believe, however, that the climate of the I^p basin 
has changed. He attributes the .shrinking of the lake to 
the assumed increase in the size of the marginal lakes of the 
Tarim, but my observations show tliat the marginal lakes* 
the river, and the lake of Ix)p-Nor all increase and decrease 
in mse together. 

Elsewhere Hedin gives what seems to be evidence that 
the lake stood still higher not many (^^nturies ago. In the 
salt plain of the old lake-l)ed seventeen miles north of Kara 
Koshun and seven feet above it, he found, as he says, **a 
stake of tamarisk wood 85 cm. [ten inc*hcj«] long, half buried 
m the ground, and undoubtedly plac^efi there at a time when 
tbe localitv was under water. The lower end of the stake 
was sharply pointtnl and burnt, l^hree of my attendants, 
who were Lopliks, thought that it had l>een used to moor 
canoes to, when their owners had been out on an exploring 
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expedition, and had been unable to reach dry land before 
nightfall. . . . This piece of wood furnished another proof 
that this part of the desert was once a lake-bottom, and that 
the lake was navigated by boats." 

A more conclusive piece of evidence as to the former 
expansion of Lop-Nor is illustrated in the map accompany- 
ing this volume. On hearing that the road from Charklik 
to Timg Hwang along the south shore of ancient Lop-Nor 
crossed part of the salt-bed of the old lake» it naturally 
occurred to me that if the lake ever covered all of the salt 
plain during historic times, there might be an old road skirt- 
ing the former shore-line. At Chindelik, near the middle of 
the old south shore, I hunted for such a road and found two. 
One follows the twelve-foot strand; while the other runs 
above the thirty-foot strand along the top of the bluffs 
which mark it, and from a quarter of a mile to a mile from 
them. The upper road traverses a plain of sand and gravel, 
and is marked at intervals by cairns of stones, one large, 
the others small. For two days I zigzagged between the two 
old roads, and at various points saw that they always bear 
the same relation to each other and to the bluffs and beaches 
marking the strands. The present road runs almost direct 
from Chindelik, where there are fairly good springs, to 
Sachgan Sai, the next source of water, where the springs are 
very saline. The distance is about twenty-four miles, a long 
day's journey for loaded oxen, donkeys, and camels, even 
though the track is level and easy. By way of the old road 
at the base of the cliflFs above the twelve-foot strand, the 
distance between the same points is about thirty-two miles, 
too much for one day's journey, though the track is per- 
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fectly leird and almost ideal in texture. By way of die 
higlier old road, above tlie bluffs, the distance is a mDe or 
more greater, and the track runs through heavy sand in 
some places, and up and down in crossing valleys in others. 
Alcmg both of the ancient roads, as well as along the modem 
road, the country b absolute desert, with neither water, 
wood, nor forage from Chindelik to Sachgan Sai. It is 
•carcdy probable that the old routes involving an extra 
day's journey would ever have been followed, if the shorter 
modem route had been practicable. 

When I questioned Tokhta Akhun, our accurate and 
much-traveled Loplik guide, he told what he knew of the 
old roads: — 

**Yes, I know about the road at the foot of the bluffs. 
When I was a boy, there was a little old man, a hundred 
years old, I think, and all bent up with age. He said that 
long ago when the lake was bigger than now, the Lopliks 
osed to bring fish in canoes to Lac'hin, where canoes cannot 
now come. They loaded the fish on donkeys, and carried 
them to Tung Hwang to sell. Here at Chindelik, the old 
man said, the road made a big bend to the south which it 
does not now make. This road at the foot of the bluffs is the 
one. Why did they go that long way ? I don't know. Per- 
haps the modem road was muddy. A few yean ago [during 
the recent period of high water, it will be remembered], 
when I came this way, there was a place halfway from 
Chindelik to Sachgan Sai where there was bad mud for two 
or three hundred yards, and we had to help the donkeys.*' 

'*How about the other road, the one on top of the bluffs ?** 
ladKd.. 
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"I never heard of it,'* was the answer; '*but I know that 
one summer a half-witted man of our village [Abdal] tried 
to go across the gravel to Timg Hwang, and died of thirst 
A Chinese amban and his servant, with a camel, came the 
same way from Tung Hwang one fall. The amban reached 
Charklik, but the servant dipd of thirst on reaching the 
salt spring at Dunglik. The Chinese know all old things. 
Perhaps the amban had read of this road. And I remember 
that my grandfather used to say that when he was a boy, 
a man named Osman Bai and his servants tried the same 
way across the gravel in summer, but got lost. The party 
scattered everywhere in search of water. One reached 
Lachin, and another Kurgan Sai, but Osman Bai and two 
or three others died." 

Apparently, the present route has been in use only one 
or two hundred years. Previously, the lake was so high that 
the salt plain which the road now traverses was muddy, 
or perhaps under water. Every one was obliged to follow 
the circuitous dry route along the twelve-foot strand. Still 
earlier, this too was impracticable, seemingly because the 
water actually reached the strand, and little inlets cut across 
the course of the later road. Travelers necessarily used the 
still longer and harder route over the gravel and sand above 
the bluffs. Unfortunately, we have no means of dating the 
road, but probably it was used in mediaeval times after the 
abandonment of the Lulan route. 

The inferred history of Lop-Nor during the last two thou- 
sand years may now be summed up. We have first a com- 
paratively large lake. It is said to have had a length of 
seventy-five miles each way, and this was in spite of the 
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Urge amount of water which must have been diverted 
from the Tarim River by the populous towns of Lulan and 
of more remote districts. Next, during the eariy centuries of 
the Christian era, there b a decrease in the recorded siae 
of the lake, and this even though the towns of Lulan and 
other places were being abandoned and their water supply 
set free to reinforce the lake. Then, in the Middle Ages, 
there appears to have been an expansion of the lake. This 
can hardly have been due to diminished use of the rivers for 
irrigation, for at that time the population of the Lop basin 
appears to have been greater than now, though not equal to 
that of the Buddhist epoch of prosperity about a thousand 
years eariier. Finally, during the last few hun<lred years, 
there has been a decrease both in the size of the lake and 
in the population about it. Thus the fluctuations of Lop- 
Nor agree perfectly with the climatic pulsations of which 
we have found proof in other parts of the liop basin and in 
Kashmir. Far to the west, at Ordam Paslui, Stein descrities 
ruins for which no adequate water supply now exists. And 
far to the east, the united Bulundsir and Tan-Ho riven 
appear once to have flowed to Lop-Nor. On the dry lower 
part of the course which they formoriy followed, the natives 
describe two ruined sites of the tj-pe with which we are 
familiar. The Chinese of Dung Khan (Tung Hwang, or Sa* 
Chow), higher up on the Tan-IIo, say that tlie ruins were 
abandoned by thrir ancestors long ago becauM* the water 
of the ri^-ers would no longer n*a<'h them. In the same 
rrgion, the old Chinese local histon*, translated by Mr. 
Hunter, says that certain mountains wrn* fomieriy cov- 
ered with snow all the year round, though now they are 
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CHAPTER XV 

THE DEPRESSION OF TCRFAN 

On Febniaiy 23, 1006, after neariy nine months in the 
basin of Lop, I crossed the Desert Mountains (Choi Tagh) 
and entered the basin of Turfan. Though the physical fea- 
tures of the two basins are almost identical, and though the 
same race inhabits both, I felt at once a subtle difference in 
both scenery and people. In the Lop basin all had been 
irast, hazy, and uninspiring. Though the mountain range 
to the south affords some of the most magnificent scenery 
in the world, one may live near it for months and scarcely 
•ee it by reason of the haxe. The country had yielded me 
some of its choicest ftecrets, but I felt no affection for it, 
no longing to return. Turfan is scarcely more attractive in 
outward appearance, but it is small enough to be compre- 
hended at a glance. It possesses the qualities of the life- 
siscd representation, as opposed to the colossal. The basin 
floor extends scarcely one hundred miles east and west by 
fifty north and south: the area is only about two per cent 
of that of its gigantic neighbor. FVom the west shore of the 
evanescent terminal salt lake of Bdjanti, in the bottom of 
the basin three hundred feet below sea-level, one can see at a 
glance all the features which, in the Lop basin, can become 
familiar only after months of travel: the ring of encirding 
mountains: the concentric sones: the dwindling, withering 
rivers, flowing from terraced valleys out upon the plain 
toward the ioconstant lake which most of them strive in vain 



296 THE PULSE OF ASIA 

to reach; the zone of piedmont gravel; the gently sloping 
plain of the basin floor covered in part with dry brown reeds 
and pale green camel-thorn also diy» and in part a mere 
waste of naked clay or hard, white salt; the aggregation of 
huge, sombre sand dunes five or six hundred feet high, ris- 
ing like a range of mountains, dark gray and deep purple, 
far beyond the shimmering white expanse of ice and salt 
which forms the playa of Bojanti; the villages set in dark 
patches of irrigated land; and the ruined towns and dead 
vegetation giving evidence of a former more abundant 
water supply. 

Apart from the questions of size and altitude* it is chiefly 
the dearth of vegetation which difiFerentiates the Tuifan 
basin from that of Lop. In the larger basin, in spite of vast 
deserts and areas of dying vegetation, the villages are usu- 
ally located in the midst of vigorous reeds, tamarisks, and 
poplars, supported by the great floods of early smnmer. 
One's mental picture of a village includes hundreds of trees 
for every house. In Turf an, on the other hand, wild trees 
are unknown, having long been cut off, if they ever existed, 
and even cultivated trees are scarce. One thinks of a Turfan 
village as a group of gray mud houses, and only secondarily 
does one call to mind the precious trees — brown and bare 
when I saw them — which rise behind the protection of 
high mud walls. A glance at the horizon shows the reason 
for the difference — the mountains rarely rise to the limit 
of perpetual snow. Hence the time of highest water comes 
in the eariy spring, and there is no unfailing surplus in 
summer. 

In the Lop basin, the summer floods from the snowy 
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Kwen Lun range, and from the high Tlan Shan plateau and 
the Pamirs, make life easy and care-free, and the people are 
mild and open-handed. In the Turfan basin, on the con- 
trary, the struggle for life is more relentless; the farmer must 
search for every drop of water above ground and below. And 
so, as it seemed to me during my too brief stay of twenty 
days, the mildness of the Chanto immigrants from the Lop 
basin who have peopled Turfan has changed to stolidity; 
and their open-handed hospitality to grudging calculation 
of the chances of profit. The people are not rude, nor in- 
hospitable; but because life is hard, they are careful as 
to how they waste their time and substance. It seemed to 
me, too, — though my own prepossession may have been 
father to the thought, — that in their indifference, their 
addiction to drugs, their more degrading vices, and perhi4)s 
in other ways, the people of Turfan have become slightly 
differentiated from their cousins in the Lop basin, and have 
become more like the Persians. Possibly the change is due 
to contact with the Chinese, and not, as I am inclined to 
believe, to physical circumstances. 

However it may be as to the people, there can be no ques- 
tion as to the Persian character of the scenery. At Doksun, 
or "Ninety," the first town which we reached in Turfan, I 
found the days so warm at the end of Febru€iry that the 
most pleasant place to sit at noon was on the flat mud roof. 
As I looked abroad over an ornamental parapet of sun- 
dried brick, a dreamy haze softened, but did not blur, the 
rounded outlines of the pale blue Desert Mountains to 
the south. Far to the north and west the snowy tops of 
higher peaks, rising 12,000 or 14,000 feet, gleamed fitfully 



THE DEPRESSION OF TURFAN »0 

among wisps of doud. At their foot, broad, naked slopes of 
gravel were broken by descending lines of little mounds, the 
heaps of earth around the mouths of the wells by which the 
*'kariz,'* or undeiground canals are entered and cleaned. 
Nearer at hand, the adobe walls of ruined forts or Buddhist 
shrines stood white and clear in tlie bright sunshine; while 
around them stretched a smooth yellow plain, where the 
reeds were all dead and broken off even with the ground. 
Nearest of all, four or five Chantos in sober snuff-eolorcd 
gowns, and two women in picturesque red jackets worn over 
blue skirts reaching to the knee, were spreading manure oo 
gray fields. Two men plowed it under with wooden ox« 
plows like those used from time immemorial all over Asia. 
A Chinese merchant, dad in pale blue, walked across the 
field toward the walled enclosure of the Chinese town; a 
high covered cart set on a long axle between two big cogged 
wheels lumbered by with one horse in the shafts and three 
abreast in front, and as it creaked between the high mud 
walls protecting predous orchards, the lolling driver en- 
counged his team with shouts of "(hi'a, owa, owa, OhT* 
and a wave of his fi\h-}>olc whip. Suddenly, not only the 
distant scene, but the pale gray, almost dazzling praHftect of 
neighboring walls and fields, was swallowed up in dust. A 
strong northwest wind had sprung up. Soon it increased 
to a gale, and I had to leave the roof to dust and {tattering 
sand and two merrily rolling gourds. By sitting low on the 
warm mud oven filling half my room, I could have procured 
li^ii enough for my work, if the room had not been daiiL- 
cned by the heads behind the dozen or twenty Dungan eyes 
^ued to holes torn or sucked in the paper windows. 
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That evening, as my host was entertaining me by play- 
ing on a marvelonsly slender and long-necked mandoUn, he 
remarked: — 

"This wind is nothing. You just wait." 

Two days later, we were camped in the reedy salt plain 
twenty miles to the east beside a white wall made of blocks 
of rock-salt. An evening gale came up, and blew over my 
tent and that of the men. 

"This is nothing," said the host, who had become our 
guide. "Just wait till April or May. Then the wind takes 
the roofs off houses, and leaves the young wheat with two 
or three inches of its roots swept bare of earth. All this wind 
comes from a little lake on the way to Urumchi. There is 
an iron gate in the lake, and it is only half shut. If any one 
could shut it, the wind would stop." 

I visited the lake on the way to Urumchi. Two monoliths, 
about seven feet high, stand near the shore. Near them 
there are a number of artificial mounds of various sizes, 
and several lines composed of groups of stones. Each group 
consisted originally of about eight boulders from one to 
three feet in diameter arranged in a circle perhaps six feet 
across. The whole aspect of these relics of an unknown race 
is almost identical with that of certain mounds and stones 
which I saw in 1903 with Professor Davis at Son Kul and 
Issik Kul, six hundred miles to the west. 

The climate of Turfan is characterized by extremes in 
other respects, as well as in its winds. On March 5, a quiet, 
sunny day, the temperature was two degrees below zero, 
Fahrenheit, at sunrise, but rose to fifty-four degrees above 
zero at noon in the shade of a high cliff. The summer in 
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Ihu mid-continentAl basin of which the floor ib bdow sea- 
level is of necessity veiy hot. Horses, cows» sheep, and 
camels die unless driven to the mountains. Only the hardy 
donkey can live through many seasons. In 18M» when a 
Russian expedition spent the year at Lukchun on the east 
side of the basin, the mean temperature of June and August 
was eighty-seven degrees Fahrenheit, and of July ninety-one, 
and the absolute maximum one hundred and eighteen. The 
year was not considered especially warm. 

Such temperatures as those of Turfan render exertion 
of every kind almost impossible in summer; but they make 
the fruits of the region most luscious. At the beginning 
of March, I found in the markets fresh melons, grapes, 
apples, and pears, all of them most delicious and perfectly 
preserved. The only exception was a kind of pear which 
is never sold until it is rotted, as the flavor is then supposed 
to be best. In summer the variety of fruits is of course 
greater. The heat is so intense that melons are cut into 
strips and dried in the sun. In most parts of the world 
they would rot long before they became dry. 

According to the Chinese, the summer is so hot that dur- 
ing the day the birds all gather in the sha«le of the trees 
beside the riven. If one of them flies up, he is scorched 
to a cinder, and falls sizzling into the water. Another 
Chinese yam affirms that the heat is so great that after 
blowing on your rice to cool it, you munt ply your cho|>- 
sticks as fast as possible. If you do not, the rice will bei*ome 
hot again and bum you. 

In winter, as might lie exiiected. Turfan is cold. The 
mean temperature in January, 1894, was fifteen degrees. 
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and the minimum minus five» which is jwobably unusually 
high, since I found a temperature of minus two in March. 
Snow never falls: at least, my host at Doksun said that dur- 
ing the forty years of his life he had never seen any there, 
although it falls yeariy on the mountains round about 
Rain, he added, is almost equally rare. Once or twice each 
sununer it falls in sufficient quantity to wet the ground, 
though not to run. Once in ten years or so, there is a cloud- 
burst, and raging floods ruin fields and houses. 

In order to see as much of Turfan as possible in a short 
time, I undertook to go around the peripheiy of the basm 
with the horses, sending the camels to the capital, also called 
Turfan, to be sold. It proved impossible to go south of the 
lake because there is no water, but north of it there was so 
much water that three horses once became almost inextri- 
cably stuck in the mud, and we were forced to follow a very 
crooked route. At Deghar, the most eastern village of Tur- 
fan, we found a queer anomaly. Although the village lies 
in an almost rainless region at the foot of some of the highest 
sand dunes in the world, it not only has suflfered from occa- 
sional floods, but the houses have to be rebuilt every five 
years because they sink into the mud. The plain of Turfan 
is so flat that in spring underground water from the moun- 
tains converts hundreds of square miles into impassable 
muck. It might be expected that plants would grow abun- 
dantly, as in the zone of vegetation of the Lop basin. So 
they do, to a certain extent, and have done much more 
extensively in the past. On the whole, however, the water 
dries up so early in the season that only camel-thorn and a 
few reeds can flourish. 
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I luul supposed that in Turfan I should be free from the 
attentions of officials. It was disappointing, when we were 
camped far out in the desert, to have some horsemen bring 
presents of fruit, eggs, milk, ducks, sheep, raisins, dried 
melon, and little peanuts, the last considered a great deli- 
cacy, recently introduced by the Chinese. I did not object 
to the presents, but it was a nuisance to have to be encum- 
bered with four or five men who had been ordered to search 
out the stranger in the remotest desert and provide him with 
all the needed and un-needed comforts of life until they 
brought him safe to the halls of the officials. At Lukchun* 
the most prosperous town of Turfan, I dined with the 
''Wang,'* or ''Tributary King,*' who with two hundred re- 
tainers lives in a colossal cube of mud. He goes up to Pekin 
once in six years to " bow the head to the Grand Khan," as 
be put it. The Wang was a bright, attractive boy of seven- 
teen, and we had much conversation in his native tongue, 
Turki. Though he rules but ten thousand people, he exacts 
absolute and unquestioning obedience with the air of one 
absolutely convinced of the divine right of kings. He grew 
confidential during our various talks, an<l told me how the 
local Chinese officials were jealous of his hereditary rights 
in so rich a region* He sometimes wakc» at night, so he 
•aid, with a nightmare of the grim provincial treasurer, the 
Fan-tai, clutching at his throat. He proudly asked my 
opinion about the mcriU of his twenty rifli*s, with which, 
I judge, he vaguely hopes to l>e a match for the Chinese. 

North of Lukchun I ascended a magnificent ml canyon in 
a little range of mountains at the Imse of the main northern 
range, and later came down another of the same sort. A 
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rushing brook plunged over naked red rock between high 
terraces of silt and gravel. The wildness of the sceneiy set 
my Ladakhis to talking of their far-away goiges in the lofty 
Himalayas. When we came upon the huge ancient monas- 
teiy of Tuyok, built largely tn caves dug in the terraces, we 
felt as if we had been suddenly transported to Ladakh. The 
village of Tuyok itself, on the terraces at the mouth of the can- 
yon, might well have been in the Indus vaUey. Turfan b 
crowded with the ruins of Buddhist temples and lamaseries. 
Each of the ancient holy places has retained its character 
in spite of the change from Buddhism to Mohammedan- 
ism, and the shrines of the past are the shrines of to-day 
The chief of them is here at Tuyok. The head sheikh enter- 
tained me in his own house. With the freedom from fanati- 
cism characteristic of the Chantos, he took me into the inner 
shrine, where ordinary pilgrims are not permitted to enter. 
I fear it was a case of the power of the purse. He thought I 
was rich because I could afford to spend three or four dol- 
lars a day. When the Sheikh first heard of my approach, he 
sent a hasty messenger to recall his mother, who had started 
that morning for Lukchun to attend the wedding of the boy 
Wang. I remonstrated on hearing of this, but the sheikh 
answered : — 

" If the Wang should see her at the wedding and know 
that she had left great guests at home uncared for, he would 
be very angry. He sent a special message that we were to 
show the Sahib every honor." 

Etiquette obliged the sheikh's wife to mortify her curios- 
ity, and hide her face and run away whenever she saw me; 
but his mother, simply because she was his mother, could 
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not only speak to me, but could bring meak to my room, 
though her son must set them before me. 

Tuyok is a peculiar town. All of its two hundred and 
fifty families live by grape culture. They say that they raise 
absolutely nothing else except a little fruit and a few vege- 
tables for their own consumption. Their grapes* a small, 
seedless, green variety, are taken to Pekin for the emperor's 
table. They are decidedly the best that I have ever tasted. 

On leaving Tuyok, I visited various ruins, especially 
Ibooe of Kara-Khoja, the ancient capital; and finally fin- 
isbed my explorations in Central Asia at the city of Tur- 
fan, March H. There I n>et the Rev. G. W. Hunter of the 
China Inland Mission, and had the keen pleasure of talking 
English for the first time in six months. He, too, had been 
long alone among natives. More than once Chinese words 
slipped unconsciously into his conversation, as Turk! did 
into mine. From Turfan I rode a four days' journey to 
Urumchi, the provincial capital. There the Chinese vice- 
roy, and still more the Russian consul-general, Mr. Dolbe- 
jef, assisted me roost heartilv. As mv work was now finished, 
I disposed of my horses, and sent back my faithful servants 
by the main caravan road through Kucha to Khotan, where 
thrre of them went east to their homes near Chira and Ke- 
nya, and two traversed the Karakonim route to Ladakh. 
I |uirted from them with genuine n^grot, for one and all 
had done most faithful and effiricnt s(*r\'ire. For myself, 
I hin*il a two-wheele<l (liinese cart and two worthless ser- 
▼aiiU from Turfan. Seventeen days of hani Iniveling to the 
northwest across Dxungaria brought nie to Cliuguchak on 
the border of Siberia, April 7. There tlie Russian consul. 
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Mr. Sokovu, did everyihiiig possible to facilitate my jour- 
ney. I cannot speak too gratefully of the great courtesy 
with which I was eveiywhere treated by Russian officials. 
Eight days of rough riding in a post-wagon brou^t me to 
Omsk on the Irtysh River. There, with a crowd of friendlj 
officers returning from the Japanese war» I took the train 
for Moscow, where I arrived the 24th of April, 1006. 

To resume the description of Turfan, the chief physical 
features of the basin will be readily understood from ao 
examination of the accompanying map and cross-aectioiif 
(page 307). On the north, the dark Bogdo range, numbered 
1 in the cut, the northeastern end of the Tian Shan pla- 
teau, rises to a height of from 12^000 to 14,000 feet, and 
forms the source of the chief streams. Its base is buried 
in a typical piedmont deposit of sloping gravel (2), like a 
beach ten or fifteen miles wide, in which practically all the 
streams from the mountains disappear except in time of 
flood. If the gravel, as followed from the mountains toward 
tlie playa, merged into the finer deposits of the basin floor 
as it does in the Lop basin, most of the water would never 
reappear, except perhaps in the form of a zone of vegeta- 
tion, and Turfan would be almost uninhabitable. Fortu- 
nately for man, a geological fault or dislocation, A-B in 
the section, has taken place in the basin during very recent 
times along a line running roughly east and west parallel 
to the Bogdo range, and about thirty miles south of its crest. 
On tlie north side of the fault, a part of the earth's crust has 
been pushed up, and forms a little range (3) with a south- 
ward facing scarp of bright red sandstone. The redness of 
the range has given rise to the name ''Fire Mountains" 
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mmoDg the Chineae^ and hence has come the erroneoui 
assertion that there is an active volcano in Central Asia. 
The hollow between the Fire Mountains and the Bogdo 
range is so deeply filled with gravel that the little fault-range 
appears very insignificant on the north side, though on the 
south it rises in a steep, straight escarpment to a height of 
nearly two thousand feet above the lacustrine plain (4) at 
its base. While the Fire Mountains were being upliftedp 
the streams from the Bogdo range cut gashes across it, 
the narrow red canyons mentioned above, which penetrate 
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into the very heart of the northern piedmont graveb, and 
drain the hollow between the ranges. Most of the water 
which teems to have been lost at the base of the high range 
drains out again into the canyons, and after dashing down 
the steep red gorges, emerges on the lake plain to support 
numerous prosperous villages. Farther south and on either 
side of the streams from the canyons, no surface water is 
available for irrigation, and the people have adopted the 
Prnian device of digging ^'kariz,*' underground tunnek 
with a grade less than that of the sloping plain, and thus 
lying farther and farther below the surface as they are fol- 
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lowed up from the mouth. South of ttie row of villages 
supported by kariz the gently descending plain becomes 
saline and marshy. Finally, it merges into the shallow cen- 
tral lake, or playa of B5jan1i (5)» which is dry except in 
winter, when the water which reaches it freezes and will not 
readily evaporate. South of the lake, another lifeless gravel 
plain (6) rises high on the side of the slaty, rounded moun- 
tains of Choi Tagh (7). At the western end of the basin, 
numerous streams unite to form a centripetal river analo- 
gous to the much larger Tarim of the Lop basin. This 
succeeds in reaching the lake during the winter, though 
diverted for irrigation in summer. A group of centripetal 
streams from the northeast side of the basin might also 
reach the lake, if they were not lost in the Kum Tagh, or 
Sand Mountains, huge heaps of dark, heavy sand, which 
have been piled up by the fierce west and northwest winds 
of spring to a height of four, five, and even six hundred feet, 
with steep, unbroken slopes from top to bottom. 

In general, the scenery of the Turfan basin is uninterest- 
ing. The lake is a mere mucky salt swamp; the plain, ex- 
cept where there are villages, is a monotonous expanse of 
reedy stubble and clay with a little camel-thorn: the gravel 
slopes are dreary wastes of barrenness: the Sand Mountains, 
though striking, are peculiarly sombre by reason of the 
dark gray and deep purple shades of the long slopes. They 
lack the delicate details so beautiful in sand deposits of 
lighter weight and color. The Desert Mountains (Choi 
Tagh) on the south are so flat-topped and subdued in gen- 
eral outline that one gladly turns from them: even the high 
Bogdo range on the north arouses enthusiasm only when 
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one appioadies it much more doaely than the ordinmiy 
traveler or inhabitant of Turf an is likely to do. One fea- 
ture akme, the little red range along the fault-line* redeems 
Turfan from being utterly commonplace and almost unin- 
habitable. 

Evidences of changes of climate in Turfan are as abun- 
dant as in the Lop basin. Everywhere one encounters vast 
beds of dead reeds, not only in regions where the digging 
of karix has lowered the water-level, but even in places 
where the activities of man might be supposed lo tend to 
increase the amount of water locally. Grum-Grshimailo, 
a Russian explorer, who visited Turfan in 1889, says that 
though now the playa of Bdjanti is dry most of the year, 
Chinese records and an old song seem to indicate that for- 
merly there was at least a large reed-swamp, if not a lake. 
Prom this and from the evidence of ruins he concludes 
that the water supply has greatly diminished. The plain 
is dotted with ruins not only in districts which are now in- 
habited, but in more remote regions, where no surface water 
is now available and the underground supply is saline. Ten 
such places (Assa Bulak, Pokluck, Cholak, Bdjanti, Kak- 
•hal, Olpang, Tura Karis, Chong Assa, Kichik Assa, and 
Kosh-Dung) appear on the map on page 297, and I heard 
of still others. In some cases the only relics of human occu- 
pation are adobe ''turas," as Buddhist stupas are called 
in this region, and a few bits of pottery. Elsewhere, as at 
Cholak, Chong Assa, and Kichik Assa, there are ruins of 
forts, bouses, and lamaseries. The stupas appear to indi- 
cate the sites of villages, for they are on the prolonga- 
tioQS of watercourses in places where agriculture would 
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be possible if the streams were of greater isize. The forts 
mark the sites of larger villages or towns, located, like tbe 
villages, on watercourses where the water is insufficient or 
saline. 

In addition to the ruins located in places where no water 
supply is now available, there are many in places where 
practically the whole of the present supply comes from 
kariz. Grum-Grshimailo suggests that the great density 
of the population in former times may have been due to 
the greater number of kariz in those days. During my stay 
in Turfan, I visited all the chief towns, and made care- 
ful inquiries as to the total population, the proportion of 
the total supported by kariz, the origin of kariz, and the 
location and age of abandoned kariz. 

My most intelligent informants, the Beg of Lukchun and 
a learned mullah of the same place, both said that the 
kariz was introduced from Persia or Transcaspia about 
1780 A. D., in the days of the Wangs Skender (Alexander) 
and Yunus (Jonah) of Lukchun, and Suliman (Solomon), 
who built the great brick tower at Turfan. Previously the 
people relied on surface water and wells. When I asked if 
there were no traces of abandoned kariz, they said : — 

" No, none except those whose history is known. Among 
the ruins there are many old wells, half filled with rubbish, 
but no one has ever found any trace of a kariz. There 
are some old ones which are now dry, but they were all dug 
since 1780 or thereabouts. At Assa, about fifteen [two of 
which I saw] were dug sixty years ago [about 1845], but the 
water proved so saline that the diggers gave them up with- 
out even building houses. Most kariz water is a little salt 
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and spoils the fields in a few years, unless they are heavily 
manured/* 

It seems safe to conclude that the kariz is» compara- 
tively speaking, an innovation in Turfan, and that the 
greater density of population in ancient times was not made 
possible by its more general use. On the contrary, under 
its stimulus there has been a marked increase in population 
during the last century, as I was told again and again. As 
nearly as I could ascertain, the population of the entire Tur- 
fan basin consists of 9500 families, about 50,000 souls. Of 
these, 5400 are supported by surface water, and 4100 by 
kariz water. If it were not for the kariz, the population 
of Turfan would be only sixty per cent as great as at 
present, and would not number more than 30,000. Only 
the towns close to the Fire Mountains and at the east and 
west ends of the basin would be habitable. There would 
be nothing to represent the numerous ancient towns, which, 
though they had only surface water to rely upon, once dotted 
not only the region of the kariz villages, but also the still 
drier, more saline region farther toward the playa. 

The history of Turfan, so far as it is known, is precisely 
what one would expect if it has passed through the same 
aeries of climatic changes as has the Lop basin. At the be- 
ginning of the Christian era, Turfan is mentioned in Chinese 
records as a densely populated and most flourishing region. 
During the succeeding dry epoch, it sank to insignificance; 
but when the climate changes] for tlie liettcr, it revived. 
According to Grum-Grshimailo, Kara-Khoja, the largest of 
the ruined towns, was founded lietwcen 874 and 918 a. d., 
mod existed until 1644 a. d. or later. In its days, Turfan was 
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renowned for its library, its art» and its craft, as well as its 
might in war. Lecoq» in the course of archseological investi- 
gations of which the results have recently been published* 
found manuscripts on paper, leather, and wood, in ten dif- 
ferent languages. Most of the manuscripts date from 
the early days of Kara-Khoja. An examination of die 
languages shows how, when favorable climatic oonditions 
caused Turfan to become capable of supporting a dense 
population, people poured in from every quarter. Speakers 
of Nagari and of two dialects of Brahmi came from India 
on the southwest; Tibetans and Tanguts brought their 
language from the southeast; Chinese from the east; Uigun 
and Turks from the northeast, north, and northwest; while 
from the west came people who were probably Nestoriaa 
Christians, and who brought the Syriac and Manicharean 
tongues and an unknown language allied to Syriac. The 
presence of Tibetan manuscripts in Turfan is especially 
interesting because at the end of the eighth century there 
was a great incursion of Tibetans into Chinese Turkestan. 
The underlying cause of this is not known with certainty; 
but apparently, during the preceding dry, warm epoch, 
Tibet had become relatively habitable, while now, when the 
climate became colder, the Tibetans found diflSculty in rais- 
ing crops or in maintaining flocks upon their high plateau, 
and so sought new homes. 

The mediaeval period of dense population and great pros- 
perity in Turfan was followed by a time of almost complete 
depopulation two centuries, more or less, ago. This too ap- 
pears to have been closely related to a change of climate, 
for at this time Central Asia was apparently growing more 
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irid. Thisdoe ti liat the climate two hundred yean 

igo was drier than now, — it may have been moiater, — 
but at this time the change from the moister conditions of 
medisral times to the drier conditions of the present pro- 
duced its maximum effect The direct cause of the disap- 
pearance of the people from the villages of l\irfan was the 
raids of plundering Mongol nomads from the surrounding 
mountains. To-day there are no Mongols in the mountains. 
The countiy is too diy. The nearest are at Kara-Sher, a 
hundred and fifty miles away. In mediaeval times, however, 
when there was more moisture and vegetation, the moun- 
tains appear to have afforded homes to bands of Mongol 
Domads. So long as they prospered, they lived, apparently. 
Ml terms of comparative peace with their neighbors in the 
plain. When the change from the mediaeval climate to that 
of to-day began to take place, the nomads must have been 
the first to feel the pinch. Life, we may suppose, became 
hard as their cattle and flocks began to dwindle, and the 
bold mountaineers began to plunder their weaker neigh- 
bors in the villages. The plain gradually lost a laige part 
of its settled inhabitants, and there was no chance for it to 
recover while the Mongols remained. The Mongols more 
than almost any other race despise agriculture. Therefore, 
though they occupied the plain, they did not cultivate it 
They still presumably migrated from the plain to the moun- 
tains in summer: and ceased to do so onlv when the moun- 
tains became so dry as to be useless for flocks. Then they 
migrate<l farther, perha|»s dis|Kv^<«essing some other tribe; 
and Turfan was left open once more io .vlllrinenl by Chanto 
immigrants from the Lop basin. The depopulation was 
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merely an episode accompanying the reduction of the moun- 
tains to a state where they were too dry to be inhabited by 
nomads. As an historic incident, it is scarcely worth re- 
cording; but it appears to typify events which have taken 
place on a scale involving continents. During the last cen- 
tury and a half, the absence of enemies in the mountains and 
the new means of controlling nature which the Turfanlib 
have found in the kariz have allowed the population to 
increase in spite of unfavorable climatic conditions. 



CHAPTER XVI 

TIIE ANCIENT CUMATE OF IRAN 

XN order to appreciate fully the great historic ngnificance 
of the changes of climate of which we have found so abun- 
dant evidence in Chinese Turkestan, we must now endeavor 
to ascertain over how wide an area the changes have ex- 
tended. Two regions, Iran and the Caspian basin, which I 
studied in 1909-04 as a member of the Pumpelly Expedition, 
shed much light on the subject, because, being arid and con- 
taining lakes without outlets, changes of climate produce 
effects more marked than those produced in moister regions 
where the lakes all have outlets. Iran is a convenient term 
for the great region of basins and mountains covering Persia, 
Afghanistan, and Baluchistan. In the first volume of "Ex- 
plorations in Turkestan/' I have described the extremely 
arid condition of Iran to-day, and have set forth various rea- 
sons for believing that climatic conditions have not always 
been the same. Accordingly, I shall here consider merely 
a few of the chief lines of evidence, in order to show how 
closely the phenomena of Iran agrrc with those of the Lop 
and Turfan basins from one thousand to two thousand 
miles farther east 

OlHier%'ant travelers in the more arid parts of Iran have 
almost without exception been much impressed with the 
unmistakable evidences that a change of some sort has 
overwhelmed the country. Ruins are incrrdibly numerous. 
Mighty cities of the dead crowd such places as Seyistan, the 
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province of Kinnaii, the piedmont r^on of Afghanistan, 
and the northern border of the great desert of Dasht-i-Lut 
Those who have followed the track of Alexander dedAie 
that to-day it would be utterly impossible to travel as the 
conqueror did with a huge army in regions where now a 
small caravan of twenty or thirty camek can scarcely find 
water and forage. To be specific, when Alexander returned 
from India, he divided his army of 110,000 men into two 
parts, one of which, including the elephants, the invalids, 
and the heavy baggage, was put under the conmiand of 
Krateros, and followed a route through Afghanistan and 
Seyistan. Alexander himself, as Sykes puts it, ''faced the 
horrors of the desert by the route along the coast of Balu- 
chistan, in order to supply his fleet by means of his army;" 
although Arrian says it was because of his wish to rival 
the journeys of Semiramis and Cyrus along the same road 
to India. 

The route which Alexander followed is exceedingly diffi- 
cult, even for a small and quickly moving caravan ; and for 
an army such as that of the Greeks, which is stated to have 
been accompanied by women and children, the hardship 
must have been incredible. St. John is of the opinion that 
" in the early part of his march through Baluchistan, Alex- 
ander . . . must have been deceived by his guides, who seem 
to have kept him at exactly that distance from the coast 
where there is least water." Farther west, in southeastern 
Persia, conditions were scarcely better. Sykes, the latest 
and best authority on the region, speaks of it as follows: 
"During my journey from Chahbar to Ceh, in October, 
1893, which was also the time that the Greek army traversed 
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Maknui [southemstera Persia and southwestern Baluchis* 
tan], the temperature in the shade was generally about 100 
<icgrees, while water was almost nonexistent, and what little 
there was we could scarcely drink [because it was so saline]/* 
In speaking of the whole journey from Chahbar to Kir- 
man during the months from October, 1893, to June, 1894, 
Sykes says: '^Huroughout the journey forage was our chief 
•Qziety [although the caravan numbered only from a dozen 
lo twenty men, with a corresponding number of horses].** 
Among the higher mountains of this comer of Persia, water 
can usually be found by digging in the dry watercourses, 
although it is very poor and scarce. Forage, however, is 
siways hard to obtain, and the governors-general of the 
ptovioce almost never visit the district because of the 
acarcity of supplies. Yet Alexander must have crossed it 
with a large army. Northeast of Bampur, even in March, 
when vegetation is at its best, forage was so scarce that the 
governor-general, whose official guest Sykes was, had had 
a supply stored at every stage. The ** desert stretch of more 
than 150 miles ** along the north side of the Jaz Morian salt 
swamp, according loSykes*s act^ouiit, wan once thickly popu- 
lated, as is shown by numerous minx, and by the remnants 
of karix, to the reported numl>er of two hundred, which 
are now dry. Many of the kariz have probably been al)an- 
doned because of wars, but that docs not explain how 
Alexander procured water ff»r an army wh<*r(* \hvrc are now 
merely salt pools: nor how he pnx*ur<Nl fora^ for all his bag- 
gage animals where to-day a few M*f>rc c*an l>arely subsist. 

The diirision of Alexander's army which marrhr<l through 
Afghanistan under Krateros ap|K*ars to have liad no siiei*ial 
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difficulties. Arrian» the historiaa of the expedition, meidy 
remarks that ** when Alexander arrived in Kirman» Krateroi 
joined him» bringing the rest of the army and the elephants." 
Apparently, Krateros went via Quetta to Kandahar, whence 
his route is agreed to have been down the Helmund to Sey- 
istan. So far the line of march would present no insuperable 
difficulties even to-day; though Bellew, who followed tbe 
same route, relates that where the road made a detour to get 
around an impassable portion of the river valley, some of 
his men nearly died of thirst on the hot gravel plain. Beyond 
Sejdstan, Krateros's route must have led across the sou&em 
end of the desert of Dasht-i-Lut to Narmashir. As St John 
says: '*It would certainly puzzle a Krateros nowadays to 
march his elephants and heavy baggage from the Helmund 
to Narmashir; but there is every reason to suppose that part 
of Persia to have been far better populated and better 
watered than it is at present." The greater part of the dis- 
tance of one hundred and eighty miles from the borders of 
Seyistan to Narmashir is the most absolute desert, either 
waterless, or supplied only with the most brackish wells. 

Nasratabad, the one village, could scarcely furnish sup- 
plies for a hundred men, and everything for an army would 
have to be brought from Seyistan. Yet the route was once 
so important that strong fortifications, caravanserais, and 
other ancient ruins occur at frequent intervals, as do also 
kariz. Speaking of the eastern ninety miles of the route 
from Narmashir to Seyistan, Smith says that at both of the 
two possible stopping-places "water was obtainable by 
digging wells 5 feet deep, but it was brackish and bad; and 
at the latter place there is a stream so salt and bitter that 
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none of our animak would even touch it*' Sykes describes 
the same route in equally uncomplimentary terms: — 

''Gurz, the first stopping-place, is generally considered 
lo be the worst stage in this part of the desert, the pools of 
water being quite undrinkable. ... In summer, owing to the 
beat, Gurs is little better than a death-trap, and here, more 
than elsewhere, the abomination of desolation is realised. . . • 
At Shurgaz [the next stage] the water was just a little better, 
but so scanty that there was none for the camels.** At the 
end of the third day, after marching over a hundred miles 
through the worst part of the desert, a better region was 
reached. ** A day*s halt was imperative, as our camels could 
hardly move.** That a large army could cross such a desert 
is hardly credible; that such an army should have no hard- 
ships worthy of mention by the historian is less credible; 
and that they could bring elephants with them is least 
credible. 

The elephants of Krateros are not the only ones men- 
tioned io Persian history. Malcolm speaks of them as abun- 
dant in antiquity in the kingdom of Persia, as is shown both 
by the ancient records and by the sculpture of the country. 
Maxaoderan, the rainy province immediately south of the 
Caspian, is the only part of the country that could now 
support them, but they are spoken of in other places. 

Another interesting commentary on the climate of an- 
tiquity is afforded by a comparison of a description of the 
province of Kirman as it is to-day, by Sykes, and as it was 
in the past, by Strabo. The modem description runs: "The 
whole province can best be described as partly desert, pure 
and simple, and partly desert tempered by oases. • • • As 
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may be supposed, the rivers are unimportant** The andent 
description is scarcely longer, but conveys a wholly difier- 
ent impression: '^Kirman . • • lies more to the north than 
Gedrosia. This is indicated by its fertility, for it not only 
produces everything, but the trees are of laige size. . . . 
It is also watered by rivers. ... It includes also a desert 
tract which is contiguous to Parthia.'' Even since the 
twelfth century there has been deterioration, for in nume^ 
ous cases ancient Mohammedan towns have been aban- 
doned, and cannot be restored because no suflSicient supply 
of water can be procured. 

A single quotation, one from among many that might be 
given, will illustrate another kind of evidence on which many 
writers have based the conclusion of a diange of climate in 
Iran. In speaking of the mountains of Kharan in the centre 
of northern Baluchistan, Vredenburg says: — 

^In all the valleys around Zara there are to be seen 
hundreds of stone walls, which are called *gor-band/ or 
*dams of the infidels.' Sometimes they stretch right across 
the flat, pebbly floors of the great valleys, which, for want of 
a better name, are termed 'rivers.' They also occur across 
the entrance to most of the tributary ravines and at various 
heights above the main valley. The country is quite unin- 
habitable for want of water, and yet there is no doubt about 
the nature of these walls, which are similar to works erected 
to the present day in many regions of Baluchistan and Persia, 
being, in fact, nothing but terraced fields. In many cases 
they still hold back the soil, formerly cultivated, which had 
been heaped up against them. . . . The absence of any 
canals, the great height to which the walls are found up 
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tbe tributary ravines, show that the fields were not watered 
by means of some general scheme of irrigation with canals 
deriving their supply from some reservoirs placed at a greater 
altitude. Perennial springs, now ever}'where dried up, must 
have existed in all the ravines where these remains are found* 
which shows how much greater the rainfall must have been 
formerly." 

From the evidence of certain tombs, Vredenburg believes 
that the fields were in use during Mohammedan times. Tlie 
original construction of the walls may date back much 
farther. 

At Seyistan, near the place where Afghanistan and Ba- 
luchistan join Persia, I found that the shallow lake has 
passed through a series of fluctuations identical with those of 
Lop- Nor, which it closely resembles. Ilie first stage in the 
lake's historv, so far as man is concerned, was described to 
me by a village chief, who related the following legend found 
io his dearest treasure, an ancient book handed down from 
many generations of ancestors : — 

** Long ago, in the days when my fathers worshified the 
sun, all Seyistan was under water. A great lake covered the 
swamp and the villages, an<l even Zahidan and the ruins. 
One day King Solomon visited the lake, and saw that if the 
water were drained off, the bottom would be very good for 
grain and melons and all sorts of fruit Wishing to benefit 
mankind, he sent for his * DhuH.* huge giants with a single 
eye looking up from the to[Mi of their hc*ads, and told tliero 

to make the lake <lrv. Thev went to work faster than anv 

• • • 

man ran understand. They dug up earth from this side and 
fiom thaU and carried it on their shoulders and filled the 
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lake. By noon the work was finished. So the country is 
called ' Nim-ruz/ or ' Half-day.' When the work was done, 
the * Dhus ' went to the springs in the mountains and covered 
them, so that water no longer came out Since that time 
there has been some water, but not so much as before.'' 

Evidence that the lake once stood higher than now is 
found in two old strands fifteen and twenty-five feet above 
the present level. That the lake was once smaller than now 
is proved by a legend that the island of Kuh-i-Khoja was 
formerly part of the main land, and by the fact that the 
ruins of Sabari are described by the natives as lying in water 
ten or fifteen feet deep. 

As to the later history of the lake, the owner of the book 
told me that when his ancestors came to Seyistan, about 900 
A. D. according to the record, the region near the lake, where 
most of the villages now are, was again under water. The 
population was densely gathered around Zahidan and other 
more elevated places, where now the main ruins are found. 
It is not necessary here to enter into the details of evidence 
which I have set forth in "Explorations in Turkestan." 
Many, perhaps most, of the facts can of course be explained 
individually upon other theories than that of climatic change. 
No other theory explains all the facts. The most significant 
feature of the history of Seyistan is this: A comparison of 
physiographic, archaeological, historical, and legendary data 
shows that all these lines of evidence agree in proving that 
the water supply of Seyistan has fluctuated during historic 
times. The fluctuations agree in time and character with the 
climatic pulsations of Chinese Turkestan. 

Before passing to the Caspian Sea, we shall do well to con- 
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aider briefly the oft-repeated aad generally accepted state- 
ment that the decay of Persia and of other semi-arid lands 
is due to wars and massacres and the frightful misgovem- 
ment which has prevailed for century after century. If a 
strong, just government were established, the former con- 
ditions of prosperity and dense population could be restored, 
so it is said. The progress which has been made under Brit- 
ish rule in India and under Russian rule in Transcaspim 
ahows what can be done. No one doubts that war and mis- 
government are frightful curses which have again and again 
caused depopulation, nor is it open to question that the just 
nik of a European power might do much to restore the an- 
cient prosperity of favored localities, and would be a bless- 
ing everywhere. That is not the point. The question is, 
first, whether the parts of the country which have suffered 
most from war and misgovemment are the parts which 
have become most extensively depopulated; and, second* 
whether, under present physical conditions, it would be 
possible for Iran to support a much larger population than 
that of to-day. 

As to the relation of war and kindred disasters to depop- 
ulation and the decay of civilization, an examination of 
various Persian provinces shows that the former do not 
Decessarilv cause the latter. 

The province of Astrabad on the southeast coast of the 
Caspian Sea is one of the few parts of Persia which is blessed 
with an abundant rainfall and great natural advantages. 
For centuries its inhabitants have been exposed to the ter- 
rible raids of the fierce Turkomans, and have also had the 
disadvantage of a very unhealthful climate. Their con* 
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dition, as described by Vamb^rj in the eariy sixties, was 
most pitiable. Even as late as 1880, when conditions had 
much improved, owing to the proximity of Russia, 0*Dona- 
van relates that murderous affrays were frequent even in 
the vicinity of Astrabad. Yet in almost the same paragrajA 
the author enlarges on the density of the population, Per- 
sian villages of from twenty to thirty houses being scattered 
every five or six hundred yards. The fertility of the region 
b so great that people persisted in coming into it, in spite 
of the fact that their numbers were frequently decimated 
by the Turkomans. 

Azerbaijan, the northwestern province of Persia, furnishes 
a more striking example of the same sort This, according 
to Curzon, the best authority on Persia, '* is the f»ovince 
which, excepting only Khorasan, has more often been vio- 
lated by foreign invasion than any other part of Persia. . . • 
Its fertility of resources entitles it to be called the granary 
of northern Iran." Tabriz, the capital, " has fallen the first 
victim to invading armies, and has been successively held 
by Arabs, Seljuks, Ottomans, Persians, and Russians. 
What the rage of conquest has spared, nature has interfered 
to destroy. The city has been desolated by frequent and 
calamitous earthquakes. Twice we hear of its being leveled 
to the ground before, in 1392, it was sacked by Timur, whose 
path was strewn with ruins that vied with the convulsions 
of nature. Five times during the last two centuries has it 
again been laid low. A reliable historian tells us that 80,000 
persons perished in the earthquake of 1721, and we hear 
from another source that half that number were claimed 
for the death-roll by its successor in 1780.*' Yet in spite of 
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and cftlamities, the fertility of the province is such thai 
the city of Tabriz now numbers nearly two hundred thou- 
sand souls, and is the conunercial metropolis of Persia, while 
the province contains two million inhabitants, and the popu- 
lation is four times as dense as that of Persia as a whole. 
Ruins are found in many parts of Azerbaijan, but they do 
not give the impression of a country whose population and 
resources have irrevocably declined, but rather of a country 
which has suffered and recovered. If war and calamity are 
the chief causes of depopulation and the fall of nations, it 
b remarkable that Tabriz has lasted so steadily, and that 
Azerbaijan is so prosperous and populous in comparison 
with the rest of Persia. 

A comparison of the four provinces of Khorasan, Azer- 
baijan, Kirman, and Seyistan is instructive. Khorasan, 
as Curson lells us in his exhaustive work on Persia, has 
suffered from war more severely than has any other province 
of Perna. Its northern portion, where the rainfall is heavi- 
est, and where the greatest amount of fighting has taken 
place, is to-day one of the most prosperous portions of Per- 
sia. It contains numerous ruins, but they are by no means 
such impressive features as are those farther south. The 
southern and drier part of the province is full of ruins, and 
has suffered great depopulation. Azerbaijan, which, as we 
have seen, has suffered from war more than any province 
except Khorasan. is the most prosperous and thickly settled 
part of Persia. The relative abundance of its water zupply 
lenders its future hopeful. Seyistan has suffered from wars, 
but less severely than the two preceding provinces. Never- 
IbelesB, it has been depopulated to a far greater extent Its 
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extreme aridity renders recovery well-mgh impossiUe» ex- 
cept along the Helmund. Kirman lies so remote behind its 
barriers of deserts and mountains that it has suffered from 
war much less than any of the three other provinces. Yet 
its ruined cities and its appearance of hopeless depopula- 
tion are almost as impressive as those of Seyistan. If war 
and misgovemment are the cause of the decay of Persia, it 
is remarkable that the two provinces which have suffered 
most from war and not less from misgovemment should 
now be the most prosperous and least depopulated; while 
the two which have suffered less from war and no more from 
misgovemment have been fearfully, and, it would seem, 
irreparably depopulated. It is also significant that the 
regions which have suffered the greatest min are those where 
water is least abundant, and where a decrease in the supply 
would most quickly be felt War and misgovemment do 
not seem invariably to cause depopulation, nor has the 
process gone on most rapidly where war has been most 
prevalent. 

It IS often asserted that with proper irrigation methods 
Iran might support a population much larger than that of 
to-day, and the people are taken to task for not utilizing 
their resources. They do utilize them, however, and it is 
true of the Persians, as Holdich says of the Afghans, that 
they " have, from time immemorial, been great practical irri- 
gation engineers. Every acre of rich soil is made to yield 
its abundance by means of every drop of water that can 
be extracted from overground or underground sources. It 
would be rash to say that the cultivable area of Afghanistan 
could be largely increased.'' Goldsmith, who knew Persia 
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from end to end, was of the same opinion in regard to that 
country, as he shows when he speaks of *' the precarious- 
ness of cultivation, even where to many travelers fertility 
has appeared undeniable and of considerable extent** 

The mistake of overestimating the possibilities of Iran is 
very common among travelers. For example, 0*Donovan 
describes the country between Abbasabad and Mazinan, a 
few miles west of Sabzawar, on the road from Meshed to 
Teheran, as *^a dreary flat, entirely uncultivated, though 
plentifully supplied with water from the Kal Mura River, 
which has left marks of extensive inundations in numerous 
white deposits of salt This plain would undoubtedly pro- 
duce abundant crops of rice, if properly cultivated.*' After 
phasing numerous ruins of fortifications, reservoirs, tanks, 
and other structures, 0*Donovan *' crossed the Kal Mura, a 
river about forty yards wide here and tolerably deep, though 
on the maps it is usually marked as dry in summer. The 
country around was once extensively cultivated, as the traces 
of irrigating ditches show. . . . Nowadays, cultivation is 
only attempted immediately around the towns, and even 
there . . . the crops are miserably poor.** In June, 1880» 
when 0*Donovaa passed this way, the Kal Mura Riv^ 
must have been phenomenally high, for when Smith trav- 
ersed the region in May, 1872, a year of fair rainfall, with 
good crops, he found the Kal Mura at the same place **a 
narrow rivulet of salt water.** 0*I>onovan does not ap|)ear 
to have thought of connecting the ** niisorahly jKwr crops ** 
with the *' numerous white deposits of salt** Ap|>arently, it 
was salinity and lack of water, not lack of energy, which pre* 
veoted the Persians from raising '* abundant crops of rice.** 
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existed between the Black Sea and the Caqiian, but tbat 
is no certainty in either case. 

Herodotus, about b. c. 458, vittted Olbia on fbe BladL 
Sea at the mouth of the Dnieper Bi^er. He thefe obtamed 
from the merchants such accurate information that he ivas 
able to state definitely that the Caspian Sea was oomjdetefy 
isolated and had no outlet He makes the ncMrth and aoufli 
axis six times as long as that ft n east to west, althou^ now 
it is only between three and ft iir tim» as long. Of course 
we have no certainty that Herodotus had anything move 
dian the unreliable accounts braveUng merchants. Never- 
ftheless, it is interesting to see h w well his informmtion agrees 
with the conclusion to whidi we are led by other evkiciioe. 
Hie width of the Caspian Si letween the Caucasu moon* 
tains and the Ust-Urt pUti i, the part with wbkh fte 
Olbians would be m< i is about two hundred miks, 

and would not be greatly increased even though the levd 
of the water rose several hundred feet If the length of the 
sea were six times two hundred miles» water would extend 
from about its present limit at the foot of the Elburz moun- 
tains on the south, to north of Samara in the plains of 
Russia; and this is just what would happen if the Caspian 
rose to the level at which there is reason to believe that it 
stood in ancient times. Herodotus says also that the Jax- 
artes, or Syr River, after throwing off many small arms 
to feed a lagoon, which Rawlinson surmises to be the Sea 
of Aral, entered the Caspian in a single stream. Possibly 
the Jaxartes may have followed an old channd which, as 
the map shows, joins the Oxus near that river's moutti; 
and the united streams may have flowed by <Mr>fttfMif qU 
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duumd, the TJs-boi, from north of Khitft to fbe Caqpian. 
The data given by Heiodotus as to the JFazartes do not 
agree with those of his snocesson, which may mean either 
that oonditions were subject to change, or that the Father 
of Histoiy, at a distance of fifteen hundred mifes from die 
JFazartes, could not obtain exact information. 

Aristotle, b. g. 848, the next authority on the Caspian 
Sea, follows Herodotus strictly. A few decades later, Alex- 
ander and his generals commissioned some of their subor- 
dinates to study the geografdiy of the new regions to whidi 
the Greeks had latdy pmetrated. The geogn^hers did not 
visit the northern side of the Caspian, but confined them- 
sdves to the southern shore south of the Caucasus moun- 
tains on the west and of iriiat b now Ae Sea of Aral on the 
east Aristdbulus, the geographer of Alexander, is quoted 
by Strabo as saying that in the fourth century before Christ 
the traffic from India came down fhe Oxus River to the Cas- 
pian, into which the river apparently flowed; crossed the 
sea; went up the Cyrus River to its head; down the Phasb 
to the Black Sea, and so to Europe. A little later, about 300 
B. c, Patroclus, the admiral of Seleucus, made a survey of 
the southern coast of the Caspian. According to his ac- 
count, the Oxus and the Jaxartes rivers both entered that 
sea, the mouth of the one being two hundred and forty miles 
from that of the other. To-day, both streams enter the Sea 
of Aral, their mouths being about as far apart as they were 
in the days of Patroclus. Under the present conditions of 
water supply, it might be possible for the Oxus to flow to 
the Caspian Sea without entering the Sea of Aral; and even 
the Jaxartes might possibly pass the Aral depression with- 



THE CASPIAN SEA AND ITS NEIGHBORS 8SS 

out entering it, but if it did* the Ust-Urt plateau to the west 
would force the river so far to the south that it would inev- 
itably join the Oxus two or three hundred miles from the 
present shore of the Caspian. Therefore under present con- 
ditions the Oxus and Jaxartes could not possibly enter the 
Caspian Sea by separate mouths. If, however, the Caspian 
were lo expand so as to coalesce with the Sea of Aral, or to 
be separated from it only by a short sound or river, the two 
seas might be regarded as one, and the conditions would 
agree with the description of Patroclus. The absence of any 
distinct mention of the Sea of Aral by either Greeks, Chi- 
Dcse, or Persians down to the time of Menander of Constan- 
tinople. A. D. 590, suggests either that no such lake existed, 
which is extremely improbable, or that it was regarded as a 
part of the expanded Caspian. 

The reports of Aristobulus and Patroclus have been dis- 
ctedited because these men, or some others of Alexander's 
followers, confused the Paropamisus mountains of Afghan- 
istan with the Caucasus range; and, finding the name of 
Don or Tanis attached to the Jaxartes, supposed it to be 
the Don or Danube of Europe. Opinion is divided as to 
bow fundamental their geographical errors may have been. 
They were probably wrong in saying that the Caspian Sea 
was a gulf of the northern ocean symmetrical with the Per- 
nan gulf on the south, and, like it, sofmrated from the main 
ocean by a narrow strait Their mistake, however, is not 
so great as it appears at first sight. Humboldt, Wood, and 
others have favored the hy|K>thrsiis tliat in ancient, perhafit 
prehistoric times, the Caspian and Aral seas forme<l a 
single body of water, which discharged to the north. The 
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supposed outlet was from the Aral gulf of the enlarged sea 
along what has now become a line of lakes leading toward 
the Irtysh River. The hypothesis lacks confirmation, but 
the marked physical features upon which it is based may 
have given rise to the Alexandrine idea of a northern pas- 
sage leading to the Arctic Ocean. It is not likely, however, 
that such an idea would prevail unless the Caspian had 
stood at such a level that it almost or quite coalesced with 
the Sea of Aral. 

Another explanation of the Alexandrine error is possible. 
When the Greeks inquired as to the northern shores of the 
Caspian Sea, they would hear that the water stretched away 
indefinitely to the north, where a narrow channel, the almost 
motionless stream of the mighty Volga, up which ships can 
sail for nearly two thousand miles, led far toward the Arctic 
regions. Under the prevailing ideas as to the symmetrical 
distribution of sea and land, the geographers would natu- 
rally jump to the conclusion that the Caspian Sea was a gulf 
of the ocean corresponding to the Persian gulf on the oppo- 
site side. Such an error would be even more likely to spring 
up, if the Caspian extended far to the north over the plains 
of Russia, as the account of Herodotus suggests, discharg- 
ing, perhaps, through the " Manych " to the Black Sea, as 
it must have done if it were so expanded eastward that 
the Oxus and Jaxartes rivers both entered it. 

The Alexandrine idea of a northern outlet of the Caspian 
Sea remained almost unchallenged for nearly five centuries, 
until the days of Ptolemy. Diodorus of Sicily, b. c. 60, is 
the only known author who, during this period, speaks of 
the complete isolation of the sea, and he does so only inci- 
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dentally. All the others appear to have accepted the Alex- 
andrine accounts as superseding thasc of Herodotus and 
Aristotle. As no one visited the northern coasts of the Cas- 
pian, there was no means of ascertaining the error. Never- 
theless* the later geographers add materially to our know- 
ledge of the shape and size of the sea. Pomponius Mela, 
A. D. 40, says that it has three main parts, the Caspian gulf 
to the north, the H}Tcanian to the south, and the Scythian 
to the east Pliny, writing in a. d. 69, confirms this. A glance 
at the map accompanying this chapter shows that the Cas- 
pian and Hyrcanian gulfs arc easily recognizable. In regard 
to the Scythian gulf, there is some question. The hay of 
Kara-Bugas is the only modem feature which could ansi^er 
to it It is possible that, although this bay is very small com- 
pared to the Caspian and Hyrcanian gulfs of Pomponius, 
it may nevertheless be his Scythian gulf. It should be noted, 
however, that the bay of Kara-Bugas does not now lie upon 
a trade route of any importance, and apparently never has 
done so. Therefore it is not probable that the Greeks and 
Romans knew much about it. If the Caspian stood a hun- 
dred or more feet higher than it now does, the size of Kara- 
Bugas would not be apprcc*iably changr<l, ^ince itx shores 
are high. A new and larger gulf, however, would come into 
existence south of Krasnovodsk, an is shown by the shade<l 
area on tlie map. The great trade route from the East to tlie 
West must have traversed this gulf if it existe<l, for it lies 
between the mouths of the Oxus and Cvrus rivers. Tlie 
Greeks and Romans would surelv ha^T knom'n of it. In 
view of the other evidence bh to tlie fonner ex|)ansion of the 
it seems probabfe that this is the true Sc}-thian gulf. 
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SbabOp A. D. 90» fonuahes evideooe mora cuKSt tfuui tint 
of FdBiponiiu and Fluiy. He gjvei date •• to the diifauioe 
from the mouth of the FbasbBiTer indie Blade 8w 
ol the CyniB in the Caqpian* •• to thenndj fimat on the 
ipest coast of the Caqpian* and as to othor featnics. Hii 
figmes agree in indicating that at tfiat time the sea stood 
hi|g^ than now. From them Xhaniknf has estimated that 
in the first oentuiy of oar en die lerdi of the fsfrian Sea 
was eig^ty-fi?e feet hig^ than now. If this is tnie, the 
Scythian gulf must ham extended far towaid the Sea of 
Afal, with whidi» at an earikr» higher slage» it may afanoet 
haire coalesced. ' 

The htft ancient autfior ^Ao makes any important con- 
tribution to our knowledge of the Caqxan Sea is Ptolemy, 
▲• D. 180, one of the most aocumte among Graek geogia- 
pheis. He abandoned the Alexandrine idea of a nordieni 
ouflet, and asserted that the sea was completdy enclosed. 
His map makes it over twice as long from east to west as 
from north to south. Apparently, when he became con- 
vinced that the sea was not connected with the northern 
ocean, he supposed the so-called Caspian gulf to be also a 
mistake, and accordingly made the sea consist of only the 
Hyrcanian and Scythian gulfs. 

Most of the information of the preceding paragraphs has 
been gleaned from Humboldt's great book, ** Asie Centrale." 
In dealing with records of ancient authors, two mmtal atti- 
todes are possible. One, exemplified by Murchison in his 
paper on the Caspian, assumes that the ancients were essen- 
tially wrong, and that their geographical accounts are worth 
stodying only as literature. Theother,exemplifiedby Hum- 
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boldi, assumes that the ancients were much like the moderns, 
generally right as to facts of personal observation, but often 
wrong in their inferences, and not always careful to distin- 
guish between the two, or between information acquired 
first hand, and that quoted from others. If we adopt the 
second attitude, it is impossible to reconcile the ancient ac- 
counts with the facts, unless we accept the hypothesis that 
in the days of Herodotus and Alexander, over twenty-two 
hundred years ago, the Caspian Sea stood nearly a hundred 
and fifty feet higher than now, and almost coalesced with 
the Sea of Aral. Three or four centuries later, at the begin- 
ning of the Christian era, the water had apparently fallen 
to a level a hundred feet or less above that of to-day, the sem 
being still much larger than at present 

It is not possible as yet to connect any physiographic evi- 
dence directly with the high stand of the Caspian Sea which 
we have inferred from the data of history. Nevertheless, 
as many writers have noted, and as I saw in 1003 when 
traveling with Professor Davis, the sea is bordered by aban- 
doned strands lying at various heights up to six hundred 
fert above the present water-level. The state of preser>'ation 
of the lower strands, and of some of the upper ones, such as 
that six hundred feet above the sea at Baku, shows that they 
are of very recent origin, though no one has yet succeetied in 
correlating them with any events of human history. Their 
weak development shows that as a rule, the sea did not stand 
at any one level for a long tinoe. Other features, as Professor 
Davis has pointe<i out suggest that the strands were formed 
by a lake which alternately rose and fell, as would happen 
during alternate fluvial and inter-fluvial epochs. At Jebel 
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on the Central Asiatic railroad, a hundred miles east of the 
terminus at Krasnovodsk on the Caspian Sea, we saw two 
particularly interesting strands at an elevation of two hun- 
dred and fifty and one hundred and fifty feet above the Cas- 
pian. The lower occupies the position where, according to 
the conclusion reached above, the shores of the Scythian 
gulf stood in the days of Herodotus and his successors. 

If we admit that such an expansion of the Caspian Sea 
is an historic fact, the question arises whether it can be 
explained without postulating a change of climate. An 
increase in the amount of water used for irrigation during 
more recent times cannot be appealed to, for it is generally 
admitted that the population and hence the consumption 
of water in the Aralo-Caspian basin was greater in ancient 
than in modem times. Warping of the earth's crust will not 
explain the matter, for granting that the position of the sea 
may have been altered by this means, the water-spread, or 
surface exposed to evaporation, would remain practically 
constant so long as the climate remained constant The 
water-spread of ancient times, however, appears to have 
been very great, possibly almost double that of to-day. 
Changes in the course of rivers are an equally inadequate 
explanation, for the same reason. The Oxus and the Jax- 
artes are the only rivers which have been seriously suggested 
as possible contributors to the expansion of the Caspian Sea. 
Between them they furnish most of the water which balances 
the evaporation from the 26,000 square miles of the water- 
spread of the Sea of Aral. Even if they could avoid depletion 
by underground drainage into the basin of Aral, two hun- 
dred and twenty feet below the present level of the lake, 
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they would still have to meet the losses incident to a course 
of nearly four hundred miles through the sandy desert with- 
out reinforrement from tributaries before reaching the Cas- 
pian. On the way, they would have to maintain a lake in 
tlie depression of Sari-Kamish (YeIlow-Reeds)» which lies 
in the course of the old Uz-boi channel, for its bottom is 
fifty feet below the level of the Caspian Sea. Having met 
all the losses, the united streams would bv no means be able 
lo add 26,000 square miles to the water-spread of the Cas- 
pian. The inferred expansion, however, amounted to far 
more than this. Apparently, we must either disregard the 
ancient authorities entirely, or else admit a change of cli- 
mate. The climatic hypothesis is supjmrted not only by the 
agreement of the phenomena of tlie Caspian witli those of 
distant regions, but by the fact that ruins such as those of 
Mc^rv and Bal Kuwi, which are now inadequately supplied 
with water, appear to be typical of many in the Aralo-Cas- 
pian basin, where streams have diminished in size during 
histf>ric times. 

Returning once more to our investigation of the var)''ing 
level of tlie Caspian Sea, we find a suq>rising change between 
the conditions in the first century of the Christian era and 
those of four or five centuries later. Near the beginning of 
our era, the trade route from Kumpc to India altered its 
course, as did the one from China to the West It ceased 
to go up tlie Oxus, |ierlui|)s l>e(*ausc the Caspian had so far 
contracte<l tliat the river no lungf*r reache<I that sea, but fell 
into Uie now lHolate«l Sea of Aral, llie new mute crossed 
from Uie mouth nf the (*vnis Itiver to the .s<iuthwe*it comer 
of the Caspian, where in time there grew up a ilourishiug 
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seaport, called Sokona, or Aboskun (Water oi Oskun, or 
Sokona), at the mouth of the Guigen River. The site of 
Aboskun is marked by the ruins of Gumush Tepeh, or 
SUver HiU, from which the so-called '' Red Wall/' a great 
bulwark against the Huns, stretches eastward to the moun- 
tains in a line of mounds a hundred and fifty miles long. 
The Caspian Sea, to quote Rawlinson, ** must have been at a 
very low level when Aboskun and the great wall were first 
commenced, if it be true, as the Russian surv^ report, 
that remains of masonry along the line of the wall can be 
traced below water eighteen miles from die shore.** O'Don- 
ovan and Eichwald also speak of the wall, and of a caravan- 
serai of Aboskun which now lies under water. ^Tbe most 
reliable and ancient Persian tradition, according to Rawlin- 
son, relates that the wall was built by the Sassanian king, 
Firuz, against Kiyataleh, between a. d. 459 and 484. 

At Derbent, on the western shore of the Caspian Sea, 
four hundred and fifty miles from Aboskun, there is a great 
wall of the same sort, supposed to have been built in the 
fifth or sixth century of our era. Its base is said to be slightly 
under water. In the bay of Resht, according to Briickner, 
there are houses of unknown date standing in the sea, al- 
though they certainly were built on dry land; and Sokolof 
relates a Persian account of the ruins of a submerged city 
near the mouth of the Kur, or Cyrus River. Finally, at Baku 
we saw the towers of a well-preserved caravanserai project- 
ing above the water some distance from the shore. Their 
base lies fifteen feet below the level which Bruckner has 
taken as zero in his investigations of the fluctuations of the 
sea. Lenz believes that the caravanserai dates from before 
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the founding of Baku in its present site in the fifth or sixth 
century; but Brtlckner, on the twsis of architectural resem- 
blances, considers it of Arab origin, dating from the twelfth 
century. However this may be» the walls of Aboskun and 
Derbent are sufficient to establish the fact that about 500 
A. D., the level of the Caspian Sea was as low or lower than 
it is to-day. The climate must then have been at least as 
dry as it now is. 

During the succeeding Middle Ages, there is unmistakable 
evidence that the level of the Caspian Sea again rose* though 
not to such an extent as formeriy. So far as the water-spread 
of the medieval sea is concerned, it is probably possible that 
the expansion of the sea may have been due to the defiectioo 
of the Oxus and Jaxartes from the Sea of Aral to the Cas- 
pian. There is evidence that such deflection took place, or, 
at least, that part of the water of the rivers was so deflected. 
Hence it is necessary to proceed with the greatest caution, 
in order to ascertain whether the epochs of high level agree 
with those of deflection, or whether the expansion of the lake 
occurred independently of the river. The chief evidence, 
one way or the other, b found in the works of various Arab 
and Persian authors quoted by Humboldt and Rawlinson. 
I shall assume that the oriental authors state the fads 
correctly, unless there is clear reason for doubting their 
information. 

During the Dark Ages, in the seven and a half centuries 
between the times of Ptolemy and of Istakhri, a. d. MO, 
war and confusion prevailevl in the Aralo-Caspian region. 
Tlie only addition to our knowle<lgr of the two salt lakes is 
Bfenander*s mention of the existence of the Sea of Aral as a 
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great lagoon. With Istakhri, however, we enter upon a new 
era, a time when the Arabs and Persians rose to a high state 
of civilization and produced a literature of great excellence. 
They were especially proficient in geography and related 
sciences, and have left several works of high accuracy. One 
of the best of these is that of Istakhri. He corrected the 
Alexandrine idea of a northern outlet of the Caspian Sea, 
which, in spite of Ptolemy, was still prevalent. In a journey 
around the sea he came to Derbent, where he records that 
the old wall projected into the sea so far that six of its towers 
stood in the water. Briickner considers that there is good 
evidence that none of the towers have disappeared, and 
therefore concludes that about 920 a. d., at the time of Ista- 
khri's visit, the Caspian stood twenty-nine feet higher than 
the modem mean level, or zero. Now at that date the Oxus 
quite surely did not enter the Caspian. Istakhri's map shows 
it as entering the Sea of Aral, whose circumference is said 
to be one hundred parasangs, nearly four hundred miles. 
Moreover, Istakhri says distinctly, " Aral receives the Oxus, 
the Jaxartes, and several other rivers. Nevertheless, one 
perceives no increase in its waters; and so one supposes 
a subterranean communication with the Caspian Sea." If 
there had been a visible communication, he surely would not 
have made such a supposition. Elsewhere he speaks of the 
mouth of the Oxus as being ten days' journey, about two 
hundred and fifty miles, from that of the Jaxartes; but there 
is no hint of any connection with the Caspian. In describing 
the lake, he savs, "On the shore itself of Aral there is a 
mountain called Sheghagher, on which snow remains from 
winter almost to the end of summer." So far as I can learn. 
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tlicre If DOW DO place Dear the Sea of And where sdow stays 
so loDg. 

The Dext importaDt author, Edrisi» a. d. 1154, speaks of 
Aral as ''a well-luiowD lake,'* and coofinns most of what 
Istakhri says» iocluding the sdow. He gives the distaDce, 
however, betwecD the mouths of the Oxus and Jaxartes id 
Lake Aral as ooly tcD miles. This appareutly meaos that 
the Jaxartes had theo chaogcd its course to the old chaDuel 
already referred to iD coddccUod with Herodotus, a course 
which it appears lo have followed iutermitieDtly. It flowed 
there as Ute as 1816. Of the Caspiao Sea» Edrisi says that 
** it is eloDgated from Dorth to south less than from east to 
west. [The italics are mioe.] The two axes have the ratio 
of four to three.** His oiap, however, shows it otherwise. 
It seeois as if we had here a revival of the Scythiau gulf, 
either because Edrisi had read IHoIemy, or more probably 
because the risiug water of the Caspiau had oDce more 
broadcDed the southern eud of the sea. 

AccordiDg to RawliDsoo, ''The Arab geographer Ya- 
cut . . . atmut A. D. 1M5 furnishes the earliest record of the 
Oxus haviog fouud its way iDto the CaspiaD, after it had 
beeD turned ioto its old bed by the Moghuls at the siege of 
Urgeuj [aDcicDt Khiva] Id IMl.** RawliDsoD, it should be 
said, believed that iu aDcicDt Greek times the Oxus flowed 
to the CaspiaD. IIcDce his reference to the " old bed ** into 
which the MoDgok diverted the river. Abdulfeda, seventy 
or eighty years after Yacut, describes the Oxus and Aral 
io essentially the same way as Istakhri aod Edrisi, with no 
reference to any (*onnct'tion with the Cu.Hpian. PuHsibly the 
overflow of the Oxus to tlic Caspian lasted only a few years. 
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A later writ^, however, Ebtmdulla the Persian, in 1S25 a. d^ 
tells us that Aboskun was then under water because the 
Oxus had been diverted from its old course about the time 
of the Mongols. He probably refers to the siege of Uigenj, 
and assumes that the water had remained high ever since, 
which may or may not have been true. 

A few years before the date when Hamdulla wrote his 
account, there had been another sudden rise of the Caspian 
Sea. This may have been due to a temporary diversion of 
part of the Oxus. Brlickner tells us that according to a 
story related by Marino Sanuto, the underground ouUet by 
which the natives supposed the Caspian Sea to drain to die 
ocean was closed by an earthquake, whereupon the sea 
rose rapidly at the rate of about thirty-two inches a year, and 
some tovms were submerged. Sheikh Sefi-Ekldin says in 
reference to this, that the water reached a certain holy grave, 
well known even now, which lies thirty-seven feet above the 
present datum-level, and then, in the winter of 1306-07, 
began to fall. Now this date, be it noted, is within a year of 
the time when the Dragon Town on the shore of Lop-Nor 
was overwhelmed by the rising of that lake. It is possible 
that at about this time there may have been a period of un- 
usual rainfall, which caused the rivers and lakes to rise until 
the water of the Tarim overwhelmed the Dragon Town, and 
that of the Oxus broke from its old channel and flowed 
to the Caspian, causing a sudden rise of that sea. It was no 
such accident, however, which caused the original submer- 
sion of the ruins of Aboskun, as Hamdulla implies, for they 
were certainly under water in Istakhri's day, four centuries 
earlier, when the Oxus did not flow to the Caspian. 
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Appftrently* from 1^1 a. d. onward for tome ceoturies 
the Oxus bifurcated at certain times, one stream flowing to 
the Sea of Aral and one to the Caspian. HamduUa, who has 
just been quoted, distinctly mentions such a bifurcation. 
He adds that the Sea of Aral had a compass of one hundred 
parasangs, from which it appears that the diversion of part 
of the Oxus had not materially diminished the lake. A cen- 
tury later, a Persian writer. Sultan Shah Rukh, in whom 
Rawlinson puts much confidence, tells us that ** in all ancient 
books the lake of Kharesm [Aral] is described as the recep- 
tacle of the waters of the Oxus, but at the present date» 
which is A. H 820 [a. d. 1417], the lake no longer exists, the 
Jbdum [Oxus] having made a way for itself to the Caspian^ 
into which it disembogues at a place called Karlawn, or 
Ak-richeh.** Elsewhere Shah Rukh repeats this assertion. 
He further says that ** the river of Khojend [the Jaxartes) in 
the lower part of its course, after passing into the desert of 
Kharesm, joins the Jyhun or Oxus, and thus ultimatelj 
reaches the Caspian.** Rawlinson takes this to mean thai 
the Jaxartes followed the old channel already referred to» 
branching southwest below Otrar and joining the Oxus below 
Khiva, and that the united streams flowed to the Caspian 
through the Us-boi, or okl channel of the Oxus at the fool 
of the Ust-Urt plateau. If this is so, the Caspian ought to 
have stood at a comparatively high level, as apparently it 
did. to judge from the following quotation from Brilckner: 
** Bakui informs us that earlv in the fifteenth centunr the sem 
swallowed up a part of the fonncr city of Baku, and that in 
his time the water stood at the level of a still exi«ittng mfHM|iie. 
Apparently* we have here to do with an expansion of the 
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and a subsequent standstill/' The mosque is sixteen feet 
above Bruckner's zero. 

In spite of Shah Rukh, one is inclined to doubt whether 
the whole stream of both the Oxus and the Jaxartes ever 
entered the Caspian, leaving the Aral to dry up entirely. 

At any rate, only fifty years later, in 1470 a. d.. Said Abdul 
Hassan says that ** the river Amu, the great Jihun [Oxus], 
is the river which debouches in the Caspian Sea; it is also 
the Kharesm Jihun which goes to Baheira Kharesm [the 
Sea of Aral]." Abdul-Ghazi, prince of Uigenj, or ancient 
Khiva, writing about 1632 a. d., gives a detailed account of 
certain changes in the Oxus: " In a. h. 880 [a. d. 1475], com- 
munication between Urgenj and the country of Abul-Khan 
[the Ust-Urt plateau] was very frequent; because the river 
Amu [Oxus], after having passed under the walls of Urgenj, 
directed itself [along the Uz-boi channel] toward the eastem 
portion of the mountain of Abul-Khan, then toward the 
south following the base of the mountain, then toward the 
west. The river passed near Oghurja and finally discharged 
its waters into the sea of Mazanderan [the Caspian]." 
Again, he says that "[in a. d. 1575] thirty years before his 
birth, the Amu at Kara-Uighur-Tokai detached an arm 
[on the right], which passed the city of Tuk, and threw 
itself into the sea of Syr [Aral]. It was by this accident 
that the country of Urgenj has become a desert for lack 
of water. . . . The place of the embouchure of the [new] 
river received the name Aral six months after the death of 
Essen [a. d. 1622]." 

From the information given by Abul-Ghazi, it is not clear 
whether the branch of the Oxus which in 1575 was diverted 
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from Uigenj had formeriy flowed to the Sea of Aral or to the 
Caspian. The account of Jenkinson, an English merchant 
who came down the Volga to the Caspian, and thence to 
Urgenj, in 1559, indicates, however, that it flowed to the 
Aral. Jenkinson saw the mouth of tlic Uz-boi, and was 
told that formerly the Oxus discharged there, but had lately 
changed its course and gone back into tlie Sea of Aral. In 
coming to the Uz-boi, the Englishman sailed along the east- 
em coast of the Caspian near Mangishlak, and found deep 
water close to a shore where streams and trees abounded. 
To-day, as Rawlinson points out, the water is so shallow 
that no ship can approach the shore, and no one would 
think of describing the coast as abounding in streams and 
trees. This implies that the level of the lake was high. 
A similar implication is found in the atlas of Ortellius, 
dated 1509, which shows a deep gulf of the Caspian extend- 
ing far toward Khiva — probably the Scythian gulf oooe 
more- 
After the days of Jenkinson, the Oxus appears never to 
have flowed to the Caspian. Hanway, in 1743, and later 
travelers merely heard traditions of the dr^'ing up of the 
Uz*lx>i ** a hundred years ago,** or *' long ago in the days of 
our fathers.** Even l)efore the time of Hanway, when Kitab 
Chelebi (Book Gentleman) wrote, al)out 1650, the fact of 
the dijicharge of the Oxus into the Caspian was known only 
from books and tradition. Kitab (^lielebi, commenting on 
the statement of Hamdulla already quoted, that the Oxus 
io 1359 flowed partly to the sea of Aral and partly to the 
Caspian, remarks: *' There exists an arm of the Jihun 
[Oxus] which, after having passed the capital of Khowaresm 



848 THE PULSE OF ASIA 

[Urgenj or Khiva], enters a narrow rocky vallej called by 
the Turks Kerlawa [the Keriawn of Abdul-Ghazi]. This 
arm afterward forms a cataract, where it falls with a fright- 
ful noise. According to Hamdulla, this arm of the Oxus 
discharges into the Caspian. . . . Ebn-Haukal and Abul- 
feda [both about 1300 a. d.] say that the embouchure of 
the Jihun is in the lake of Aral, but we may believe that it 
is only the principal branch of the river of which those 
authors have meant to speak." 

Satab Chelebi speaks only as a commentator, and adds 
nothing to our knowledge of the relation of the Oxus to the 
Caspian, except in one respect. His mention of a cataract 
or rapids in the Uz-boi channel is in harmony with what has 
been recorded by modem geologists. Several observers, to 
quote Davis, "have noted that the gentle southwestward 
descent of the channel is broken by the sills of rapids at sev- 
eral points, from which it may be inferred that the stream 
by which the channel was eroded did not endure long." 
Moreover, the Uz-boi channel is " decidedly smaller than 
that of the Amu to-day," from which it may be further in- 
ferred that it never carried the whole stream of the Oxus, 
and far less the combined Oxus and Jaxartes. 

After the time of Jenkinson, a. d. 1559, the level of the 
Caspian still remained high, although, as we have seen, 
there is no evidence that the sea was reinforced in any way 
by the Oxus. A sketch made in 1638 by Olearius shows that 
the sea stood then at the third tower of the wall at Derbent. 
Bruckner says that "according to Khanikof, there is even 
to-day a clearly visible horizontal line of disturbance like an 
old strand, the same on which the sea of the representation 
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of Olearius stands; and truly the great clearness of the line 
speaks for a very long stand of the water at this height/* 
If the high stand of the water at this time were due to the 
inflow of the Oxus, which had come to an end over eighty 
years before, there could not possibly have been ** a very long 
stand of the water at this height.'* Unless the climate were 
different from that of to-day, evaporation would have low- 
ered the sea steadily year by year until it was reduced to 
its modem level. 

From the time of Olearius down to the present day, data 
as to the level of the Caspian become more and more abun- 
dant and trustworthy. As collected in Briickner*s excellent 
summary, they show that there was a rather low stand early 
in the eighteenth century, followed by a somewhat higher 
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with many minor fluctuations, aH i.s iridicutcHl in the accom- 
panying diagram. 

The evidence of the high stand of the Caspian Sea during 
the Middle Ages is so abundant that there is little need of 
citing the nia|>s of the |>ericMl. The majority were ilrawn in 
Euro[)e, and arc based imrtly on ancient and partly on ooih 
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temporary materials. One shows a bifurcation of the Oxus; 
another shows the river as entering the Sea of Aral; and a 
third as entering the Caspian. The majority show an en- 
larged Caspian and no Aral. Humboldt says of them: '* The 
maps of the Middle Ages, of which I have made a particu- 
lar study, seem to indicate that the Scythian gulf of the 
Caspian [was] much more extended to the east than in our 
day, [and] has by mistake been made to include all the lake 
of Aral." 

To sum up our conclusions as to the Caspian during the 
Middle Ages, there can be little doubt that the levd of the 
sea has been influenced by changes in the course of the Oxus 
River. On the whole, however, the fluctuations of the lake 
do not correspond to the variations of the course of the river; 
and the influence of the Oxus appears to have been of minor 
importance compared to that of some other factor. At most, 
only a part] of its water ever seems to have reached the 
Caspian, and even that for only a few centuries, from about 
1200 to 1550 A. D. at the outside, during the time desig- 
nated as the " Oxus Period " in the diagram. It is probable, 
moreover, that the Oxus never flowed permanently to the 
Caspian, but intermittently for a few score years at a time. 
As early as 920 a. d., the sea had attained a high level, but 
it was not till three centuries later that the Oxus was first 
diverted to it. Again, the last notable contribution of the 
river to the sea had come to an end before 1550, but the 
sea remained at a high level till at least 1638. Thus it 
appears that the mediaeval high stand of the Caspian was 
not due to the diversion of the Oxus, but to some other 
cause, and that cause appears to have been climatic. 
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If we acoq>t this condusion^the diagram on page 549 may 
be interpreted as the climatic curve of the Aralo-Caspian 
basin. Except during the last two centuries, the details are 
uncertain. There have probably been notable fluctuations 
of whidi we have no record. One sudi is suggested by the 
dotted line between 900 and 1200 a. d. If Briickner is right 
as to the date of the caravanserai at Baku» a short dry 
period must have ensued after the moister period indicated 
by the account of Istakhri. Making due allowance for the 
defects of our knowledge, there remains a strong presump- 
tion that the Aralo-Caspian basin has passed through a 
double series of great climatic changes during historic times. 
During the period commonly called antiquity, the climate 
was apparently damper and cooler than now. This first 
historic fluvial epoch gave place during the Dark Ages, 
Emerton's Transitional Epoch, to the first historic inter- 
fluvial epoch, during which the climate was warmer or drier 
than to-day. In the course of the next few centuries there 
was a change to the somewhat damper or cooler conditions 
of the medieval fluvial epoch; and this in turn has been 
aoccceded by the modem dry epoch. 

The most significant feature of the climatic curve of the 
Caspian Sea is that it is applicable to the whole of western 
mod central Asia. Two examples will show how the climatic 
hypothesb illustrated in the diagram throws li^t on, and b 
coofirmed by, hitherto inexplicable phenomena of distant 
regions. Around the little lake of Son Kul, whidi we visited 
with the Khirghix in the western Tian Shan mountains a 
thousand miles east of the Caspian Sea, Professor Davis and 
I found in 1903 the remains of a number of oM irrigation 
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canals. They were located on the mountain sides at an ele- 
vation of from 10,000 to 10,500 feet above the sea. As we 
concluded at the time: '*They must be hundreds, possibly 
thousands, of years old, since they are thoroughly graded, 
and are sometimes wholly obliterated for a space. They can- 
not be of extreme age, however, for many can still be traced 
throughout their entire length, although they lie across 
slopes of considerable steepness, where erosion is so rapid 
that such small features must soon be eradicated. Th^ 
must be irrigation canals, for they contour around the hilb, 
are broad enough to carry most of the water of the streams 
from which they diverge, and come to an end in places suit- 
able for fields. The peculiar feature is that they lie at a great 
altitude, where there is now no agriculture, nor could be, it 
would seem. Snow falls at Son Kul, so the people say, dur- 
ing all but two months of the year. On the morning of July 
8, at the altitude of the upper canals, I walked on new snow 
which was said to have been a foot deep a few days before. 
The next morning, near the shore of Son Kul, below the level 
of the fields once watered by the canals, the ground was stiff 
with frost, and the little pools on the edges of the brooks were 
skimmed with ice. Moreover, if agriculture were possible 
under such conditions, irrigation seems unnecessary. In 
July, the ground was saturated with moisture, and the na- 
tives told us that the grass is always as green as when we 
saw it [in summer, at least]. The simplest hypothesis is that 
at some time since the human occupation of the country, 
the climate was warmer, and therefore drier than now, but 
this cannot be proved. In regions such as Transcaspia and 
Persia, there is strong evidence of a greater water supply 
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during antiquity. It is hard to reconcile the two sets of facts, 
but it may be that climate is more changeable than has l>een 
supposed, and that since the dawn of history man has passed 
through more than one change between colder and warmer, 
or moister and drier conditions. If this has been the case, 
the course of history must have been deeply affected by 
geographic causes as yet uninvestigated." 

Now, in the light of four years* further study, it seems 
probable that the canals were built during the first historic 
inter-fluvial epoch, probably between 300 and 800 a. d. 
If the climate were then so warm and dry as is indicated by 
the low stand of the Caspian Sea, agriculture would have 
been possible, and irrigation would have been necessary in 
places like Son Kul, which are now too cold and wet for 
either. The people who were forced out of the warm, dry 
lowlands by increasing aridity would naturally betake them- 
selves to available spots in the highland.s. They could not 
practice agriculture long at Son Kul because the succeeding 
medieval fluvial epoch caused the diouitic conditions to 
become unfavorable once more at a high elevation; although 
at lower elevations the habitability of the country became 
much greater. 

A second illustration of the manner in which the climatic 
hypothesis, as exemplified in the curve of the fluctuations of 
the Caspian Sea, throws light on difficult problems is found 
to Turkey. Two thousand miles west of Son Kul, the Ar- 
menian lake of Gyoljuk, twelve miles long by two or three 
wide, lies at an elevation of 4000 feet among the Taurus 
mountains, between the headwaters of the Euphrates and 
Tigris rivers. In 1899 and 1900, when I mapped and 
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sounded the lake, it overflowed throughout the year, and 
formed one of the most remote sources of the Tigris. Those 
years, however, were a time of large rainfall, not only in 
Turkey, but in the continental regions of the world as a 
whole. In drier years, the lake is said to have no overflow 
during the long rainless summer. In 1879, which was also a 
time of comparatively abundant rainfall, Tozer records that 
the water had recently begun to overflow. Nevertheless, 
during most of the last century, the lake-level must haTe 
been lower, for the natives are unanimous in saying that 
previous to 1878 the water, sometimes at least, stood many 
feet below the present strand. The impr^nation of the dear 
blue water with borax also indicates that in recent yeais 
the lake has at some period been without an outlet Tbe 
borax comes chiefly from large deposits about three miles 
east of the lake. Its amount is not so great as to render the 
water undrinkable, or even distasteful if one is thirsty; and 
animals drink from the lake freely. Apparently, under the 
present climatic conditions the lake is on the dividing line 
between a so-called " normal " fresh-water lake with a per- 
manent outlet, and a salt lake with no outlet. 

In former times Lake Gyoljuk appears to have fluctuated 
in size in the same fashion as the Caspian Sea and the dis- 
tant lakes of Seyistan, Lop, and Turfan. The first historic 
account of Gyoljuk is that of Ptolemy, in the second century 
of our era. He calls it Lake Thospitis, apparently equivalent 
to the name Dzopk, by which the Armenians still know it. 
He merely says that it lies four degrees — actually three — 
west of Lake Arsissa, the modern Van, and that the Tigris 
River flows from it, which is exactly what a modem geo- 
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grapber mi^t say. The oonditioD of the lake in his day wis 
probably veiy mudi the same as it is to-day. Later* how- 
ever, there appears to have been a change. Near the south 
shore of the lake there is a little island, on which stand the 
ruins of an ancient Armenian monastery. Around it the 
stone houses of an ancient village can be seen submerged in 
water to a depth of twenty or thirty feet. Local tradition, 
recorded in a book preserved till the massacres of 1895 in 
a neighboring Armenian village, relates that the monastery 
was built about a. d. 500 or 600, at which time the island 
was part of the mainland. The present bed of the lake, so 
the record goes, was a cultivated plain, through the middle 
of whidi flowed a stream. The stream disappeared at the 
lower end of the plain, but reappeared beyond the moun« 
tains, where it joined the Euphrates. Gradually the under- 
ground exit was closed with silt, and the plain was converted 
into a lake. The reduced size of the lake at some historic 
period is proved not only by the Armenian monastery, but 
by a line of forts. The forts, which are from one to two 
thousand years old, plainly mark the course of an impor* 
lant road from Harput to Diarbekir running directly across 
what is DOW the bed of the lake at a point about four miles 
bom its western end. 

As to the supposed underground outlet, I could 6nd no 
proof of its existence, though I searched diligently. Never- 
theless, in spite of the improbability that a lake which had 
existed for ages, as is shown by iU deposits in deltas and 
beaches, should be drained by a temporary underground 
outlet, which soon became clogged again, I accepted such 
an hypothesis in 1900 as the most probable explanation. 
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The only alternative seemed to be the hypothesis of a change 
of climate, which I then thought ** contrary to the facts of 
history.** Now, however, I am inclined to believe that it 
accords with the facts of history. The close agreement of tbe 
fluctuations of Lake Gyoljuk in date and character with 
those of the Caspian Sea, and the fact that a single hypothe- 
sis fits the phenomena of both lakes, give good ground for 
believing that Turkey has been subject to the same changes 
of climate as has Central Asia. 

The extent and possible significance of these changes 
will be manifest from a brief r^um£ of the main conclu- 
sions to which we have thus far been led. Including Gyol- 
juk, our survey of western and central Asia has dealt with 
six distinct basins. On the west lies Gyoljuk in Turkey; 
then come the Caspian basin in Russia, and that of Seyis- 
tan to the south in Persia; while far to the east we have 
Lop and Turfan in the heart of Asia forming part of 
China, and Kashmir south of the Himalayas in India. If 
we omit the Volga and the European portions of the Cas- 
pian drainage area, the limits of our six basins lie over 
sixteen hundred miles apart from north to south, and over 
three thousand from east to west. All this vast area seems 
to have been subject to the same great waves of climatic 
change. 

In the ancient days when the Oxus River entered the 
Scythian gulf of the expanded Caspian Sea, and Lake Gyol- 
juk discharged permanently to the Tigris, the lake of Sey- 
istan had not yet been converted into dry land by the giants; 
Kashmir was so cold and snowy that agriculture was impos- 
sible; its people were nomads, who were obliged to drive 
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their floclu southward in winter to the warm plaini of 
India. In the Lop basin an opposite state of affairs pre- 
vailed, and conditions were highly favorable. The rivers 
were full of water; Lop-Nor was the '* Great Salt Lake;** 
the desert was comparatively small and the sone of vegeta* 
tion extensive; and on all sides there was a density of popu- 
lation and a degree of prosperity far beyond those of to-day. 
And in the Turfan basin the same was probably true. 

A great change took place throughout the six basins dur- 
ing the early centuries of the Christian era. The lakes of 
Gj'oljuk, Seyistan, the Caspian, Lop-Nor, and presumably 
Turfan were greatly reduced in size. In the case of the 6rst 
three, parts of the old lake-beds were utilized as sites for 
villages. Except in Kashmir, the change of climate appears 
to have brought disaster, although in Turkey the question 
has not yet been investigated. In the other regions, scores 
of once prosperous oases were abandoned for lack of water. 
A few of the displaced inhabitants probably went into the 
mountains and dug canals such as those of Son Kul. Others 
perhaps went to Kashmir, which now became warm enough 
for agriculture, and hence able to support a far larger popu- 
lation. The rest appear to have been impelled to start 
hither and thither in waves of migration to confound the 
civilized world. 

Again tliere came a change. The process of desiccation 
gttvr place to a slight, but important tendency tciwanl in- 
creased rainfall and lower teni|ierature. Kashmir liet-ame 
colder and more snowv. and hence more isoliitiMl ; the rivers 
of liOp and Turfan gained greater volume; and the lakes of 
Lop, the Caspian, and Seyistan ex|>anded once more. The 
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habitabQity of the arid regbns began to increase; migra- 
tions came to an end; and Central Asia was prosperous for 
a time. Finally, a latest and slightest change took place in 
the other direction; and we seem to-day to be in the midst 
of an epoch of comparative equilibrium, with no marked 
tendency toward climatic change in eith» direction. 



CHAPTER XVra 

THE GEOGRAPHIC BASIS OF IHSTORY 

XN studying the geography of Central Asia, we have come 
to three main conclusions. In the firrt place, we have seen 
that not only the habits, but to a large extent the character, 
of the people of Central Asia appear to have been nooukled 
by physiographic environment In the second place, we have 
concluded that, during historic times, climate, the most im- 
portant factor in that environment, has been subject to not^ 
able changes. And finally, it appears that the changes of cli- 
mate have caused corresponding changes not only in the 
distribution of man, but in his occupations, habits, and even 
character. We must now go a step farther, and must see 
whither we are led if we accept without further question the 
validity of these three conclusions. If they are true, it ap- 
pears that geography, especially through its influence upon 
character, is the basis of history in a way that is not generally 
recognized ; and that climatic changes have l>een one of the 
greatest factors in determining the course of human progress. 
This conclusion applies primarily to Central Aaia, but there 
is strong reason to believe that it is equally applicable lo 
western Asia, north Africa, and Europe. Apparently, the 
same is true of America and of the continents of the southern 
hemisphere, but it is impossible to consider them here. 

The geographic basis of history, as distinguished from 
the non-physical basis, with which we are not now concemedf i 
consists of what may be called pennanent facts, on the one \ 
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hand, and chang eable facts, on the other. The permanent 
facts — which are permanent historically but by no means 
geologically — are exemplified by the relief of the lands, 
the distribution of water, and above all, the great difference 
in temperature between the cold polar regions and the wann 
torrid zone. The changeable facts include not only acci- 
dental occurrences, such as earthquakes, volcanic eruptions, 
the swing of rivers into new courses, hurricanes, and the like, 
but also changes of climate of longer or shorter duration, 
/ which are vastly more important than the others. 

Few people doubt the importance of the permanent facts 
of geography in determining the course of history; although, 
as it seems to me, their influence upon human character 
needs greater emphasis than is usually given to it The 
main movements of population have been east and west m 
Eurasia because mountains and deserts interpose barriers 
in the other direction. England's commercial supremacy 
is due in part to her insular position on the border of the 
comparatively narrow sea between Europe and America, 
and in part to the presence of coal and iron in close prox- 
imity. France and Austria have often battled in the valley 
of the Po because narrow gaps at either end of the Alps 
gave both countries ready access; and the outcome of more 
than one battle has depended on the ability of one of the 
contestants to entrench its army behind a river flowing 
southward from the Alps to the Po. Napoleon said that 
the cold of Russia and the heat of Syria were the most un- 
conquerable enemies that he ever met. 

The illustrations just given relate to the physical side of 
the geographic control of history. A far deeper and more 
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important aspect of the subject is found in the influence ^ 
which physiographic environment exerts upon human char- ' 
acter. We have seen that the plateaus and deserts of Cen- 
tral Asia entail upon the Khirghiz the nomadic life, and this 
accentuates certain characteristics, such as hardihood, hos- 
pitality, laziness, morality, and family affection. The oases 
of the basin floors, on the other hand, cause the Chantos lo 
practice intensive agriculture; and the sheltered easy life, 
thus made possible, seems to induce weakness of will, cow- 
ardice, immorality, and the weakening of those ties between 
parents and children which lead to careful training of the 
growing generation. Doubtless religion and other causes I 
play an important part, but still there remains much of the 
character of the Chantos and Khirghiz which owes its origin 
more or less directly to physical conditions. This is probably 
true of all races. Not that a single individuaPs character 
in a civilized community is directly influenced to so great 
an extent by the inorganic world around him. He inherits* 
or receives through the training of others, most of what he is. 
Nevertheless, inheritance is merely the summation of past 
training: the training of the a\'erage man is strictly in ac- 
cordance with the social order in which he is bom; and the 
social order owes much of its character to the sea, the plains, 
the forest, the mountains, or the factor}' ri\'er, by which the 
occupation of the majority of the people is determined. 
Those who belong to the so-called upper classes of society 
are apt Id forget that the atYragr man is limited by physio- 
graphic conditions much more cloM*ly than they: and the 
limitations become closer the farther l>a<*k we go ti>ward 
the savage state. When all this is considered, it becomes 
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almost impossible to assign limits to the influence of pbj- 
sical environment upon character. 

The philosophical historian recognizes more or less com- 
pletely that history is the record of human character as 
expressed in action. A migration is not a mere unrelated 
event: it is the expression of a spirit of discontent, or of a 
desire for something unattainable under existing conditioiUL 
Probably no leader, however gif ted» has ever persuaded a 
thoroughly contented people to abandon all that they love 
and migrate to the unknown. The wars of Borne, her wide 
conquests, and her laws loom large in history; but after all, 
they are outward signs. Rome was invincible and her lead- 
ers were great in war and peace because her people, her 
average men, were strong in body, resourceful, brave, tem- 
perate. When they became cowardly and self-indulgent, 
Rome fell. The people of the United States do not speak 
English to-day solely because England lies on the European 
border of the Atlantic Ocean. Spain, Portugal, and France 
also lie in highly favorable positions. At first they dominated 
America; but there was something in English character, a 
tenacity of purpose and a degree of energy, which out- 
stripped all rivals. In these and countless other cases his- 
tory is fundamentally the expression of human character. 
In these instances, as in Central Asia, the development of 
character has probably been deeply influenced by geo- 
graphic environment. Therefore geography must be reck- 
oned with in attempting to understand not only the outward 
details of history, but the great events which express the 
character of races. 

It may be said that if character is so profoundly influenced 
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by geographic environment, why is not Rome as great to-day 
as in the past ? Or why has Persia, which once shared many 
of the virtues of ancient Rome, now become one of the most 
degenerate of nations? I do not underrate the influence 
which growing wealth and luxury doubtless exerted. They 
were due in part to the growth of commerce, and in that 
respect were geographic. A more potent cause, especially 
in the case of Rome, was the invasion of barbarians, due 
apparently, as various writers have suggested, to changes 
of climate. Another possibility, applicable particulariy to 
Persia, is illustrated by a story told by Malcolm. An Eng- 
lish resident in Persia fell into a discussion with a neighbor 
there over the native habit of lying. He insisted that lying 
was a sin. 

** It is all very well for the English to say that," replied 
the Persian. " But the fact b, they cannot tell lies and we 
can. It is entirely a matter of climate." 

** In that case, Persians ought to speak the truth,*' said the 
Englishman. ** One of the ancient Greek historians declared 
that Persians were remarkable for telling the truth.** 

^ That is very true,'* said the native. ** But who does not 
know that the climate of a country changes entirely in two 
thousand vears?" 

Humorous as the story is, I believe that it expresses an 
important truth. Dexter, in his hook on '* Weather Influ- 
ences,** has made a careful study of the influence of various 
meteorological conditions upon the conduct of school- 
children, upon the occurrence of crime, and upon the num- 
ber of errors made by bank clerks. His investigations were 
OMMle in New York and Denver. His results confirm the 
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pqmlar bdief in the hig^ uiT^ontiiig hrfhwncft of dear, 
oodweftther. They abow, ho^feFcr, that aHhcHigh in danapb 
muggjr weftther peopfe/M disagreeable and auppooe theni- 
ael ves ready to do all mxfB of evil tilings, as a matter of hdk, 
they do not do them. The vital functions are d epres s ed so 
far that there is no surplns eneigy to spend in doing any- 
thing Y&j active^ either good or bad. The mfy xdicf fies 
in talking and feding cross. Diy weather, on the ocmtnuy, 
stimulates the vital pr o c esses , unless it be emeptionally 
warm, and creates a surplus of eneigy whidi finds eaqxes- 
sion in work or mischief, as the case may be. Ytben^ how- 
ever, the dryness becomes eztrtme, people^s nervooa equilib- 
rium is upset The power to omtrol emotional impulses of 
all kinds seems to be weakened. On very diydays in Denver, 
which are apt also to be windy days, the amount of crime 
among adults and of misccmduct among sdiool-diildren 
increases enormously. The nerves, according to Dexter, 
become unstrung by reason of the high state of electric or 
magnetic tension induced in the air by the dryness and wind. 
When the wind dies down and the air becomes more moist, 
the nerves return to their normal condition, but the human 
system has been through an experience which makes it more 
difficult to resist the next impulse toward whatever the fed- 
ings suggest The tendency is toward nervousness and lack 
of self-control. Persons of strong physique and of steady 
nerves are influenced but little. In a r^on like that of Den- 
ver, it may be that the bracing effect of the dimate in general 
offsets the evils of occasional extreme dryness. If Dexter's 
condusions are correct however, we should expect to find 
that people in extremely hot, dry countries, like Persia and 
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Chinese Turkestan, where parching winds abound, are ner- 
vous, emotional, and uncontrolled. As a matter of fact, they 
are not so nervous as might be ex{)ectcd ; but they are cer- 
tainly highly emotional, and very lac*king in self-control. 
This, it may be, explains why the Persians are so prone to 
lying. The habit of telling the truth can be acquired only 
by long practice, by a continual exercise of the will in oppo- 
sition to the suggestions of fear, greed, or the other feelings. 
So after all, perhaps it is *^a matter of climate.*' And the 
obvious corollary is that during the last two thousand years 
a change in the climate of Persia may have contributed 
materially to a change in the character of the people, as 
Malcolm's story suggests. 

Before we can properly estimate the influence of dimaUc 
changes upon history, it is necessary to investigate the types 
of change and the reasons for believing that climate varies 
uniformly over very wide areas. 

Hitherto scientists have recognized two chief types of cli- 
matic change. The first is that of the Gla(*ial Period, during 
which great fluctuations took place simultaneoa<ily, as it is 
believed, over the whole world, or at least throughout the 
northern hemisphere. The other is not so well known, as 
it was only discovered about 1890. BrUckner, seconded by 
Clough and others, has shown good reason for l)elieving that 
onoe in thirty-six years, on an average, the whole worM 
passes through what may be called a climatic cycle. During 
a cycle there are two extremes, at one of which the climate of 
continental regions for a series of years is unusually cool and 
rainy, with a low barometric pressure and relatively frequent 
storms; while at the other it is comparatively warm and dry. 
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wHii nSffi pittHRTO Mid feww stof mi* THw wiwigpii won Wfom 

CTUPftlllB in IIIMWXXIuMQhU TCffODBp QOCnUBDg IDWllll IM 

MMrcoMt» and actuaDy bang mw t w & i in some l U MilimB 
districta, such as eaatem New Kn|^and> The ealr e m c B d 
low tempemtme follow, and aie appaienfly doe to pcriodi 
of maxiiiram aolar activity, as diown by tlie nnmber of nih 
spots and the fapidity with wludi they aie lomML The 
times of laigest nin&D depend on those of lowest t e m p e m - 
taxe, which they foDow at an intemd of a few yean. The 
other extawme is dbaincteriied by drminiAed aoiar adifitf 
f oUowed by hi|^ier ten^wndnie and, a Ktde later; fay aoaiti^ 
of rainldL The cydes have been tnced bade by Claa^ 
to about 800 a. d., but the oni|y data of any gteat dqpee 
of aocuraqr aie tfiose of the last centmy or inofe. Dunig 
that time, the eztaemes, whetiber of heat or odd, have not 
diown any tendenqr to increase in intensity. 

T he Briickner cydes , as they are caDed, i^pear to ^Bflier 
from those of the Gladal Period in degree and r^ularitjr 
only. The e£Pects upon gladers, rivers, and lakes are of 
precisely the same nature; and the distribution of the two 
appears to be identical sofar as the continents areconoemed. 
Both are world-wide phenomena. The changes of climate 
of which we have found evidence in Central Asia partake 
of the nature of both the Briickner and the Gladal cydes, 
and lie between them in intensity. It seems reasonable to 
suppose that the three types of climatic diange are of the 
same nature, are of the same solar origin, and are of equally 
wide distribution. Apparently, the dimate of the earth b 
subject to pulsations of very diverse d^rees of intensity and 
of varying length. The Glacial Period as a whole represents 
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the largest type of pulsation; upon it are superposed the 
great pulsations known as glacial epochs, each with a length 
measured probably in tens of thousands of years; their 
steady progress is in turn interrupted by smaller changes of 
dimate, such as those of which we have found evidence dur- 
ing historic times in Central Asia; and finally, the dimate 
of the world pulsates in cycles of thirty-six years, and even 

these are interrupted by seasonal changes and by storms. j 

A curve representing the dimate of the earth during the last 
million years would be almost infinitely complex, a sinuous 
line composed of large curves superposed upon larger, small 
upon large, and smaller upon snudl. It is conjectured that 
die smaller changes of climate are due to varying amounts 
of heat and other forms of energy received from the sun. It 
b probable, though it has not been demonstrated, that the 
larger are also due to the same cause. 

Turning once more to our immediate subject, the dianges 
of dimate in Asia during the last two thousand years, we 
have seen that from analogy with the glacial and Brikkner 
cydes we should expect them to be world-wide. Many facts 
point to the corr ectn e ss of this view, though as yet the matter 
has not been critically studied outsi<le of Asia. To begin 
where my own observations come to an end, Syria and 
northern Arabia, from three to five hundred miles south of 
Lake Gyoljuk, present phenomena almost identical with 
those of Central Asia. Mr. F. A. Norris, a meml)er of the 
Princeton expedition to that region in 1004-05, states that 
a large number of ruins lie in the desert in locations where 
to-day there is no adequate water supply, and where it 
would be impossible to secure sufficient water with the sys- 
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tern of irrigation employed when the ruined cities were m 
their prime. Elsewhere the water which appears formerly 
to have supported oases is now saline. The ruins date from 
near the beginning of the Christian era. Not far removed 
from the Syrian ruins, Palestine is a well-known example of a 
land, once highly prosperous, which now suffers from aridi^. 
Josephus, A. D. 75, describes Judea and Samaria as ** moist 
enough for agriculture, and very fruitful. They have abun- 
dance of trees, and are full of autumn fruits, both wild and 
cultivated. They are not naturally watered by many rivers, 
but derive their chief moisture from rain, of which they have 
no want By reason of their excellent grass, their cattle 
yield more milk than do those in other places; and as the 
greatest sign of excellence and abundance they are very full 
of people." A single description of this kind cannot be 
accepted as conclusive, but it is worth quoting because of 
its agreement with a large number of other data in regard 
to Palestine. One would hardly speak of Judea and Samaria 
to-day as countries which "have no want" of rain. 

Farther to the south, the wandering of the tribes of Israel 
in large bands through the desert peninsula of Sinai, where 
small caravans now find but a scanfy supply of water, pre- 
sents the same sort of inconclusive, but not therefore insig- 
nificant, evidence of desiccation. As to Egypt, which shares 
the climatic conditions of Sinai, it has been concluded bv 

• 

Sayce, Unger, and others that the great diminution in the 
area of cultivation during the past three thousand years, the 
disappearance of certain plants like the nelumbo, — a kind 
of lotus, once a principal article of diet among the Egyp- 
tians, — and the presence of magnificent ruins in the now 
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uninhabitable desert far west of the Nile indicate a great 
change of climate. Fraas goes furtlier, and says: ''An in- 
tellectual activity like that of the times of the Greeks, when 
Alexandria was the centre of all the arts and sciences, a 
true world's university, with tlie richest library on earth; 
or as that which existed from the times of the Platonists up 
to the first centuries of the Christian era, when the greatest 
thinkers of the church — such as Origen, the Gnostic — 
developed their philosophical-religious systems, — such a 
movement of thought demands, as an absolute necessity* 
a different climate, and a moister air, than that now pre- 
vailing in Egypt'* 

Still farther to the west along the Mediterranean coast of 
Africa and in the Sahara desert many writers, on grounds 
that appear to be reasonable, have inferred that desicca- 
tion has taken place during historic times. Their observa- 
tions, however, have generally, possibly always, lacked the 
quantitative element which alone can make them conclu- 
sive. The ruin which has overtaken northern Africa since 
the days of Carthage is matter of common knowledge. Ap- 
parently, the famous march of the Third Legion far into the 
deserts of Sahara was rendered possible by more favorable 
climatic conditions, such as those which enabled Alexander 
to penetrate the deserts of Central Asia. 

We all remember how cold and swampy Euro|)e seemed 
when we read Cnuir. We have been in the habit of assum- 
ing that the climate of his day was like that of the present, 
and that we remember the snow and the swamps because 
the conqueror of Gaul emphasized the difficulties which he 
met Possibly, however, Csesar was so great ao artist that 
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he painted only the truth. So careful an author as Gibbon 
believes that the climate of Europe has changed since the 
days of the first Roman emperors. 

In the first chapter of the "' Decline and Fall of the Roman 
Empire '* he says : — 

** Some ingenious writers have suspected that Europe was 
much colder formerly than it b at present; and the most 
ancient descriptions of the climate of Grermany tend ex- 
ceedingly to confirm their theory. The general complaints 
of intense frost, and eternal winter, are perhaps little to 
be regarded, since we have no method of reducing, to the 
accurate standard of the thermometer, the feelings or the 
expressions of an orator, bom in the happier regions of 
Greece or Asia. But I shall select two remarkable circum- 
stances of a less equivocal nature. 1. The great rivers which 
covered the Roman provinces, the Rhine and the Danube, 
were frequently frozen over, and capable of supporting the 
most enormous weights. The barbarians, who often chose 
that severe season for their inroads, transported without 
apprehension or danger, their numerous armies, their cav- 
alry, and their heavy wagons, over a vast and solid bridge 
of ice. Modern ages have not presented an instance of 
a like phenomenon. 2. The reindeer, that useful animal, 
from which the savage of the north derives the best com- 
forts of his dreary life, is of a constitution that supports 
and even requires the most intense cold. He is found on 
the rock of Spitzberg, within ten degrees of the pole; he 
seems to delight in the snows of Lapland and Siberia; but 
at present he cannot subsist, much less multiply, in any 
country to the south of the Baltic. In the time of Csesar, 
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the reindeer, as well as the elk, and the wild bull, was a 
native of the Hercynian forest, which then over-shadowed 
a great part of Germany and Poland. . . . 

** It is difficult to ascertain, and easy to exaggerate, the 
influence of the climate of ancient Germany over the minds 
and bodies of the natives. Many writers have supposed^ 
and must have allowed, though, as it would seem, without 
any adequate proof, that the rigorous cold of the north was 
favorable to long life and generative vigour, tliat the women 
were more fruitful, and the human species more proli6c, 
than in warmer and more temperate climes. We may assert 
with greater confidence, that the keen air of Germany 
formed the large and masculine limbs of the natives, who 
were, in general, of a more lofty stature than the people of 
the south, gave them a kind of strength better adapted to 
violent exertions than to patient lalmur. and inspired them 
with constitutional bravery, which in the result of nerves and 
spirits. The severity of a winter campaign, tlmt chilled the 
courage of the Roman troops, was srarrt*Iy felt by these 
hardy children of the north, who in their turn were unable 
to resist the summer heats, and dissolved away in languor 
and sickness under the beams of an Italian sun.** 

Gibbon goes on to enlarge upon the low state of civili« 
Eation among the ancient (jermaa<i. and upon the scarcity 
of the population. "In the most inclement weather.** he 
says, " the hardy German was satisfied with a scanty gar- 
ment made of the skin of some animal. The nations who 
dwelt toward the north, clothed themselves in furs, and the 
women manufactured for tlieir own use a coarse kind of 
linen. The game of various sorts, with which the forests of 
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Germany were plentifully stocked, supplied its inhabitants 
with food and exercise. Their monstrous herds of cattle, 
less remarkable indeed for their beauty than for their utility, 
formed a principal object of their wealth. A small quantity 
of com was the only produce exacted from the earth; the 
use of orchards or artificial meadows was unknown to the 
Germans." All this, it will readily be seen, is highly consist- 
ent with a climate much colder than that of to-day. 

The cause assigned by Gibbon for the amelioration of 
the climate of Europe is the cutting away of forests and 
the opening of the land for cultivation. The same process 
has popularly been supposed to account for the undoubted 
change which has taken place in Palestine and northern 
Africa. Meteorologists, however, agree that although for- 
ests conserve rain after it has fallen, they have no appre- 
ciable e£Pect upon its amount. Having examined the me- 
teorological records for various regions where forests have 
been cut off, or where they have been allowed to renew them- 
selves after having been removed, students find no evi- 
dence that the climate has been altered. Moreover, as we 
have seen in the Lop basin, desiccation has taken place over 
broad areas where the trees have by no means been cut off, 
but, on the contrary, have remained standing, and have died 
for lack of water. The chief influence of forests appears to 
be that they keep the soil in a more uniformly damp condi- 
tion, which prevents floods and makes the rivers and springs 
of more uniform volume. They also serve as a protection, 
and keep the air within them from being suddenly heated or 
cooled, thus preventing rapid changes of temperature. As 
to the relation of forests to changes of climate, the fact seems 
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to be that in many arid regions forestii have been cut oif, 
and have not been able to replace themselves because of in* 
creasing desiccation due to other causes. In Europe, the for- 
tsts have been cleared because the countrv has now become 
so warm that agriculture is profitable and a dense population 
can be supported. The c limate of Europe. jacina..tQ_lMH[p 
gone through the same changes as that of Africa and. Asia^ 

Before summing up the results which changes of climate 
may have had upon the history of the world as a whole, it 
will be profitable to inquire into the influence of the far 
milder changes of the Brlickner c}*cles during the nineteenth 
century. If they prove to have been attended by important 
results, we can scarcely avoid the conclusion that greater 
changes must have produced greater results. The world- / 
wide dry periods of the last century may roughly be said to 
embrace the years 18S0-40, 1865-75. and 1887-97. During 
the first epoch the Lop basin suffered severely from drought. / 
The villages of Dumuka, Ponak, and others were abandoned 
for lack of water; and new villages were founded higher up- 
stream. Distress of the same sort prevailcnl in other places, 
and large numbers of people moved to new sites. Some went 
along the sone of vegetation. an<l far to the east founded the 
Tillages of Niya, Cherchen. and Charklik. The movements of 
this time are unquestionably due to climate, and it is fair to 
say that whatever of hardihood and experience, or of trouble 
and distress, came to the people as the direct result of their 
migrations, may In* set down as a result, slight but genuine, 
of the action of geographic forces in forming character. 
The next two periods of deficient rainfall are character* \ 
iaed by rebellions among the Dungans and others, and bj \ 
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9KbBmptB oa ibfdr fnl to occupy h^ I cumot 

•tat^ positively ttnt prokMiged dvoag^ was fhe csnte of 
file febeUiona, but it caimot bSl to ham oonlribatad to die 
dJieontwit whidi finalfy broke out in war. 

In Befsiattlie three periods of deficient lainftdl mn 
niaiked bj destradiYe fsmines, one of which* in the aefca- 
ties, has been icfemd to in the dnqpler on that eoontiy. 
farther west in Taricegr, it is notable tiiat these periodi we^ 
times of eqMKial coounotion m tiiat abr^ tronbled hmiL 
Between 1880 and 188S, aU the Balkan stales were m sa 
uproar, thero were rebdDious risings in Asiatic Tukej, and 
war broke out with Egypt and Russia. During the later 
sixties and in 1874^ iiesh disbnrbanoes of the same aoit ones 
more led to war with Buvia m 1877. LasOjr, tiie middk 
of the nineties was idiaracteriasd bj some of tiie SMMt atio* 
ctotts massacfes of all times, when Anneniamt were IdDed 
fay scores of thousands. It is true that similar famines, insar- 
rections, wars» and massacres have often occurred in the in- 
termediate periods when in most places there was no spedal 
scarcity of nun, but they have almost invariably be^i less 
severe than those during the dry periods. The synchronism 
between the greatest disasters and the most pronounced lack 
of rainfall indicates a causal relation between the two, a 
relation which is unmistakable in the case of famines. 

The connection of insurrections, wars, and massacres with 
deficiency of rain is less direct than that of famines, but no 
less real. It depends upon the state of irritability -wbkh pre- 
vails when scanty crops make it hard to sustain life and to 
pay taxes. Few people in more favored regions realize the 
distress which may arise from lack of the expected rain in 
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•emi-arid lands. Wills has investigated the relation of rain- 
fall to the product of wheat per acre in South Australia. He 
found that during the best seven years, when the average 
rainfall during the growing season was 18.5 inches* the 
average yield of wheat was 12.4 bushels. During the poor- 
est years, when the rainfall averaged 18.5 inches, the yield 
was only 6.6 bushels. That is, when the amount of rain fell 
off one third, the wheat harvest fell off one half. During 
the four good years from 1897 to 1901, 1 lived in the dty of 
Harput in Armenia on the upper Euphrates. The rainfall 
averaged twenty inches. Brikkner's figures show that dur- 
ing the drier extremes in his cycle the precipitation of sta^ 
lions well in the interior of the continents is only half as 
great as during the other extreme. A falling off of one third 
in the rainfall of a pkce like Harput would therefore be 
moderate; but that, according to the Australian rule, would 
mean only half as much wheat as in good years. No one 
who knows the Turkish tax-collector can doubt the distress 
and the rancor against the government which this would 
occasion. I was the guest of a poor Kurd one day near 
Harput. When my escort, a Turkish soldier and tax-col- 
lector, left the room, my host picked up the Turic*s whip, 
and holding it out to me said in Turkish:— 

''Do you know what that is for?** 

''For his horse,*' I answered. 

" No,** was the bitter answer. " It is for men, for us 
Kurds, when we can't pay our taxes.** 

He went on to tell me a long story of how the soldiers 
came every year at harvest time, and when, because the 
crops were poor, the Kurds could not pay all that was de- 
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niuided» beat them. In the CMeof Anneni>ne, IlawB ew 
known of women being beaten to exiort taacea^ mud of ma 
who were tied out of doota in a bitt» winter wind whSe 
water waa poured oiFer them and they were allowed to freeae^ 
for the aame purpoae. In auch a land it ia fdain that defi- 
ciency of rainfall cauaea intenae diatreaa. One can acarodj 
blame the auffering peaianta for being ready to rob and IdD 
their more praqperoua nei|^ibora» tor plotting againat the 
government, or te hating the foreignera vdiom they are 
led to regard aa the cauae of their woea. If audi reaulta can 
loUow from a abort period of decreaang lainfiall, what ia to 
be expected from a period during which the decreaae con- 
tinuea from generation to generatioo ? 

Turning now far away to America, we find that even this 
favored land haa auffered during the aame perioda and for 
the aame cauae aa the Uij^ted oountriea of Aaia. During the 
years when Chineae Turkestan had its migrationa and re- 
bellions, Persia its famines, and Turkey its revolts and 
massacres, the United States had its financial panics. Clay- 
ton has pointed out that during the nineteenth century, each 
of the great financial crises of the country has been asso- 
ciated with deficiency of rainfall. The accompanying dia- 
gram is better than words. The horizontal line denotes 
time; the curved lines show the amount of excess or defi- 
ciency of rainfall in various parts of the country; and the 
shading shows the times of deficiency. The proportion of 
the country which suffered from lack of rainfall is indicated 
by the depth of the shading, the black meaning that the 
whole received less than the normal amount. Poor crops 
generally mean high prices to the consumer, and unless the 
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fmnner can raiae much more than enough to supply his own 
needsp he has little to sell, and cannot pay his debts. Hence 
business of every kind suffers, and a financial panic ensues. 
Other things may be contributory factors, but the climatic 
factor seems to be the most fundamental. 

As to the connection of panics with politics there can be 
little question. That of 1837 was a severe blow to Van Buren 
and his party* who in the next presidential election of 1840 
were defeated by Harrison and the Whigs. Similariy, in 
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1874. as a result of the panic of the preceding year, the 
Republican majority of a hundred and seven in the House 
of Representatives was turned into a Democratic majority 
of seventy-four; and at the next prrsidontial election it is 
often asserted that Tilden, the I)(*ni(K*nitic nominee, was 
the choice of the people, though he t<N*iinic*nlly failed of 
election. Finally, the panic of 1K1»3 wiis the chief cause of 
the rise of the Populist party, which practically passed away 
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wbita abundant nainfaB and good cnpa bmq^t oa pna- 
peritf. In mw cl all thia, Qajrton oondndea, witih jnitioe^ 
I think, that evan the anall diangea of ciinuile uicidentlD 
the Brlldmer<7cfelmYe been «gnific»ntf acton in AmericiB 
histoiy. Tlie idea that finandU cttKa and political diangei 
hi the United Statea may be geneticaBiy c o nn ected with 
lunines and retolta in Aaia anggefla a hiAerto nnaaqpectod 
anitf of hiitoiy. H tiie anall diangoa of tiie Brildaier cjtk 
can ptodoce such important leanlti as thoae described in 
the preceding pagest it is dear that the far greater changes of 
which we have found evkience in Central Asia and daeidieie 
must have ei e rcised a tremendous influence upon historjr. 
In the diy regions of CSiinese Turkestan, we hwm seen 
the eflCect of a change of dimate bam omditiona of com- 
parative aridity to great aridity; in Kashmir, we have seen 
the of^posite effects produced hj a change from conditions 
of extreme coolness and moisture to those of moderate cool- 
ness and moisture. The physical change in the two cases 
was of the same type, from a cooler, moister climate to one 
that is warmer and drier. The effect on human life, how- 
ever, was utterly different. In places such as the Chira and 
Niya regions in Turkestan, the effect of increasing aridity 
was to drive away the nomads, and to greatly diminish the 
number of persons supported by agriculture and to reduce 
ihem to a somewhat lower stage of civilization. At E^dereht 
Yartungaz, Lulan, and elsewhere, the result was much more 
disastrous. Not only did the population decrease enor- 
mously, but the few people who remained were compelled to 
abandon agriculture and to adopt the life of semi-nomadie 
shepherds or fishermen. All arts decayed, and tfie pec^de 
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c'egenerated to a yery low stige of civilization. At Turfan» 
again* the population was permanently much reduced, and 
at one time, when a comparatively rapid increase of aridity 
was forcing the Mongols out of the mountains, the wander- 
ing nomads raided their neighbors in the villages of the 
plain so mercilessly as to drive away practically the whole 
population. Eveiywhere in arid regions we find evidence 
that desiccation has caused famines, depopulation, raids, 
wars, migrations, and the decay of civilization. In the moist 
region of Kashmir, on the contrary, higher temperature and 
diminbhed snowfall have made for progress. The nomads of 
ancient times have adopted the pursuit of agriculture; the 
number of people whom the region can support has increased 
many fold; and all manner of arts and crafts have been en* 
oouraged. The civilization of Kashmir is low compared 
to that of Europe, but it is far in advance of anything to 
which pastoral nomads attain. 

Chinese Turkestan and Kashmir may be taken as typical 
of the effects of changes of climate upon the arid regions of 
the worki, on the one hand, and upon the moister temperate 
regions, on the other. If our theories as to changes of climate 
and as to tae influence of physical environment on human 
habits and character are correct, the history of Turkestan 
ought to be typical of that of the vast arid and semi*arid 
regions extending from Morocco on the west to Manchuria 
on the east; and the history of Kashmir ought to be t}'pical 
of that of Europe and other cool, temperate regions. A 
glance at the history of the worid as a whole shows that this 
ooodusion accords with the facts. The nations of arid 
v^gKMis were hi^y caviliaed and powerful b the past: they 
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have fallen to-day. The nations of cool, moist regions were 
barbarous and weak in the past, but have risen to power to- 
day. And those such as Greece and Spain, and perhaps 
Italy, occup}ring regions between the two extremes, hold Id- 
termediate positions in civilization; they are behind the cool, 
moist countries of Switzerland, England, and Grermany, they 
I are ahead of the arid lands of Persia, Arabia, and Algeria. 
It has often been said that civilization has advanced from 
east to west: it would be truer to say that it has advanced 
from south to north. In the Old World, the earliest coun- 
tries to enjoy a high state of development were E^ypt and 
Babylonia, situated about thirty degrees north of the equa- 
tor. Next Persia rose to prominence, not much farther 
north, to be sure, but located at a higher elevation, where 
the climate was cooler. About the same time, S}rria, Greece, 
and Carthage, lying between thirty-five and forty degrees 
of latitude, became dominant powers. The next step was 
roughly five degrees farther north, to Rome. After the fall 
of the Roman Empire, there was for a few centuries no 
nation worthy to be called a world power. Then, when the 
Dark Ages passed away, France, Austria, and the states 
of southern Germany, all of which lie between forty-five 
and fifty degrees from the equator, took up the traditions 
of Rome. Finally, during modern times, the northern na- 
tions of England, Prussia, and Russia have risen to places 
of power. In America, there has been a somewhat similar 
progress from south to north. First, at the beginning of the 
Christian era, Yucatan, in latitude twenty, became highly 
civilized; then in the Middle Ages, Mexico and the Aztecs, 
five degrees farther north; and to-day the United States and 
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aouthern Canada, with the centre of power between latitudes 
forty and forty-five. 

In explanation of the manifest movement of civilization 
from south to north, it has been commonly said that, for 
some undefined reason, man*s relation to climate has 
changed. As he has become more civilized, he has also be- 
come adapted to colder and moister climatic conditions. 
To put it more fairly, the civilized man of to-day, being 
supixMcdly of a more nervous organization than his pre- 
decessor of two or three thousand years ago, finds that his 
impulses toward activity and toward self-control are most 
perfectly balanced in a fairly moist and cool climate ; whereas 
the pioneers of civilization found the most favorable condi- 
tions in a dry, warm climate. According to a further as- 
sumption necessitated by this view, man took the first great 
step toward civilization, that is, adopted the pursuit of 
agriculture, in arid regions where irrigation was necessary. 
It was an easy matter, so it is said, to lead a little water to 
a patch of seeded ground which otherwise would have been 
unproductive; far easier, indeed, than to clear and cultivate 
a similar patch which needed no artificial supply of water, 
but was sure to be full of a great variety of plants not wanted 
by the sower. To a certain extent these views are perhaps 
true, but if our theory of changes of climate is valid* they 
require pmfoumi modification. 

According to the climatic hypothenis of history, as we 
may call it, mankind, since first the race gained the rudi- 
ments of <*ivilization, has always made the most rapid pro- 
gress umler eft.<«entially the same climatic conditions. The 
conditions apparently are that the summers shall have m 
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wt^L***"* iV^wift of winnfli and of fiisfall to ***ftV^ flipicii^ 
tare eaqr and pmfilaUe, bat not enough to be e uawUm g ; 
that the wmlen shall be oooi enough to be bnu9iig» bnl aot 
deadenhig; and that the idatioo of aoiiinier and winte 
be aodi that with fawihonght ewy man can aoppott hha- 
adf and his familjr in oomfcMi the ]fear ioand» 11^^ 
foiclhoiij^ he and his win suffer aerioodj. CSompantiveif 
daar, diy air and hig^ barometric pressme ^^pear to be 
aobsidiaiy conditions faforaUe to homan poragreaa. 

The evidenos of dimatic diangea whidi we have feond 
fai the Old World seems to vendor it probable that tfam 
conditions have prevailed in eadi of the great oovntries d 
histoty at the time when it has risen to the h^^hMset degree 
of dviliaation and power* Therefore we may oondnde tiist 
long-continiiing changes of dimate have been one of tibe 
controlling causes of the rise and fall of the great nations 
of the wcirid. The Daik Ages, at fiint si|^ do not seem 
to conespond to this condusion. Climatic conditioiiSy ac- 
cording to our hypothesis* were much like those of to-day. 
Accordingly* we should expect to find rapid progress erf 
civilization in northern Europe. The discrepancy is easity 
explained. At the beginning of the Christian era, the vast 
plains of Central Asia appear to have supported untold 
hordes of nomads. When the plains began to grow rapidly 
drier, the inhabitants must have suffered sorely. According 
to Hahn» a rainfall of twenty inches a year in New South 
Wales makes it possible to keep over six himdred sheep on a 
square mile of land; with a rainfall of thirteen inches only 
about a himdred can be kept; and with ten inches only ten 
sheep. During the short space of a thirty-six-year (Tde, 
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meteorological reoords show that the rainfall at certain 
Siberian stations near the centre of Asia may vary in the 
ratio of two and three tenths in the good years to one in 
the bad years. Therefore we can scarcely be exaggerating 
if we assume that during the great and relatively sudden 
desiccation in the eariy part of our era, the average rainfall 
decreased in the ratio of two to one. If it fell from thirteen 
inches to six or seven, the nomads would have been able to 
find pasture for only one sheep where formeriy they found 
H for fifteen. If the rainfall fell from twenty inches to ten, 
the number of sheep would decrease from sixty to one. 
Manifestly, if such a change took place in the course of a 
few hundred years, most of the inhabitants would be obliged 
to migrate. As the nomads pressed outward from the drier 
central regions of Asia, we can imagine how they were 
obliged to fight with the neighboring tribes whom they 
tried to dispossess. The oU inhabitants and the newcom- 
ers could not all live together; new migrations woukl be 
a necessity; and confusion would spread in every direc* 
tion. Meanwhile, Europe, after its long period of blighting 
cold, was becoming warm and habitable, and the migrants 
pressed into it, horde after horde. No one tribe could stay 
long in its chosen abiding-place, for new bands of restless 
nomads pressed upon it. Rome fell before the wanderers. 
Nothing could stay their progress until the turn of the tide. 
Perchance, though this is only vague conjecture, the le- 
gends of King Arthur and his knights bear a hint of what 
might have occurred all over Ontrol Europe if it had not 
been for the influx of barbarians. F^ngland. in its remote 
corner of Europe, far from the dry plains of Asia, rmponded 
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wt am totnft MumMirB oi uuiiiufwi ciiiiiflBe coBnniHi^HH 
k, too, WM letdied bj die nwgnith^ lioidei off nvadn. 
Mdttiwliik^ in tbe iKirt dennljr popo^^ port of AnAi^ 
onolhcr i n o fei o ci it of the mlioiis had bcgost pioonMll|f 
bocnie of the diatnii doe to npid derioootioii. TfaeAnk 
aMgnoto coRled with them the fuiatio^ 
medt and wove bj it inspiiod to lonoler coeqiiBoti, Tb 
augraate to Emopo found tten Chriitioiiitf » oad m Urn 
pocuDO iti giooleet O3qpoiients« 

When flio ptogwee of dceioce ti oii woi etayed in A«>t «i 
tlie deeert lands bq;an to gioir eli|^y more habitable^ then 
waa no haOm impube inqwUing migiatioii, and Eorafii 
waa freed fiom furdier invamn. Atlaat»atthebegpnnBig<' 
Hie Ifiddk Ages» ihe waa free to de^gdop in leapo na e totin 
laTotable dimatic eonditiooa wUch had come upon her. 
Gbriatiamty and the dvilintion to which it gifea name and 
fonn found a fruitfol Md of devdopment» one whidi hat 
continued to expand. Mohammedanism, too, was able to 
make progress for a time during the period of revival ac- 
companying the expansion of the habitable areas of Persia, 
Syria, and other parts of Central Asia and north Africa. 
Under the Caliphs, Mohammedan civilisation progressed 
more rapidly than did that of Christian Europe, but soon 
the climate ceased to become more favorable, and stagnatioo 
ensued, followed by rrtrogression, when a alight tendeiK^ 
toward deaiccation again i^peared. 

To-day, the strongest nationa of the world live where the 
climatic conditiona are moat propitioua. J^ian and north 
CShina in Asia; Russia, Austria, Gennany, France, and 
England in Europe; and the United Slatea and Canada io 
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America, all occupy regions where the climate is of the kind 
which we have defined as most favorable to the progress of 
mankind. Much as these nations differ in race, in ideals, 
and in type of civilization, they all agree in possessing a high 
degree of will-power and energy, and a capacity for making 
progress and for dominating other races. Throughout the 
course of history, similar conditions of climate seem to have 
prevailed wherever a nation has displayed these qualities. 
With every throb of the climatic pulse which we have felt in 
Central Asia, the centre of civilization has moved this way 
or that. Each throb has sent pain and decay to the lands 
whose day was done, life and vigor to those whose day was 
jet to be. 
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APPENDIX 

l^^TEIN identifies Pimo, or Pein« with ancient Kenan, the site in- 
ferred to in chapter viii and now known aa Usun Tetti or Ulugh 
Mazar, north of Chinu This identification is doubtful, as appears 
from the following table of distances given bj Hwen Tkiang, which 
is as accurate as could be expected from a casual traveler. I have 
reckoned the **li," the Chinese unit of distance* as equivalent to 
OM of a mile. 

KAMIB or FLACB tamck €XMU>U<I0 TO 

HWEN TBIANO 

Khotan (Yutieo) to Kenya (Pimo) 07 miles S90 li 86 mflss 

Kenya (Pimo) to Niym (N^ymng) 64 ** WO ^ M ^ 

Niym (Niyang) to Endereh (Tubolo) M ** 400 ** lOi «* 
Eodmfa (Tubok>) to Kotak Sberi? 

(CbemoUNia) 1S8? *« 600 *« 156 ** 
Kotak Shcri (Chemotooa) to Lulao 

(Nafopo) 864?** 1000** 660 ** 

If we use the value of the '*li/* O.^iof a mile« given by Hedin, 
the distances from Khotan to Keriya and from Kenya to Niya, 
according to Hwen Tsiang, become 91 and 55 miles instead of 86 
and 52 as given in the table* which is not far from the true dis- 
tances, 07 and 64. 

If, however, Pimo is identical with Kenan, as Stein thinks, the 
distances which Ilwen Tsiang gives as 86 and H milea become 
respectively 60 and 89, which u evidently quite wrong. 

Strang coofirmation of the identification of Keriya with Pimo 
is found in a companson of extracts from Marco Pololi and Hwen 
Tsiang*s accounts of that city with passages from my note-book, 
written long before I had read the comments of the ancient trav- 
elers. Marco Polo says that the people of Pein, or Pima, as he 
also calls it, have the peculiar custom **that if a married man goes 
to a distance from home to be absent twenty days, hb wife has 
a right, if she is so inclined, to take another husband; and tha 
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IIIMIIfOOtMttflMpffillCapH^lllUfyinWKfWtlMjr lUippMI to RMB. 

Tke qnolitiaii faom mj notoi nan ai loDofwi: ''The womeo of 
the place aie noted for tlKir ettnelifciien and looae character. B 
ia aaid that nianj men coming to Kerija for a ahoit time beoome 
enamoied of the women heie» and lemain pennanentlft taking 
new wivee and ahandoning their fanner wives and families.'* 

Hwen Tnang dbaerved that thiitj **li»^ seven or eight wSin, 
west of Pimo» there is **a great desert marsh* up w ar d s of sevosl 
acres in eilent» without aaj terdure whatever* The surfsoe ii 
reddish black.'' The nathes eaqilainsd to the pilgrim that it wm 
the blood-staiiied site of a great battle fought mai^ jeaia befSore. 
Eif^iteen miles northwest of Kerija baaar, or ten miles from the 
mort weslerljr viDags of the oasist I dbserved that **8ome aresi 
which are flooded part of the jear are of a deep rich red odor, 
dne to a smaQ plant two or three indies high.** I saw sodi 
vegetation nowhere else, and ^ppaient^ it was an equallj unusml 
sij^ to Hwen Tbiang. 

In addition to these somewhat oondusive observations. Mszoo 
Polo says that jade is (bund fai the river of Pimo, which b true of 
theKierijravbutnotof the Clhira. or of the other rivers near Kensn. 



NOTE ON LEVEL OF TBDB GREAT LAKES 

The Great Lakes fluctuate in levd in lespoiise to changes in 
the amount of precipitation in their drainage baain. They may 
be regarded as an enormous rain-gauge. The fluctuation in the 
level of the lakes has been recorded for a longer time than has 
the rainfall of the basin as a whole. Hence th^ are used in 
preparing the diagram on page 877. This is Intimate, since the 
purpose is to show the rdoHve amount of rain in different years, 
and not the actual amount in inches. 
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Abbaaabad, Persian town, S97. 

Abdal. lioplik village. 244, 246. 947. 
249,291. 

Abdul-feda, Persian author, S4S, 
S48. 

Abdul Gbazi. died, SI6, S48. 

Abdulla, Persiao author, 201. 204. 

Abdur Rahman, servant, 257. 

Abdur Rehiin, guide at N^ 210. 

Abdur Rehim, guide in Kunik 
Tigh, 276. 277-279. 

Aboakun ruins, 840, 341, 844. 

Abu! Khan, or UstUrt plateau. 846. 

Arhma, village, 182. 

Adobe at Bdiran, 248; at Turfan, 
299. 

Adversity, influence oo TurCanlika, 
296. 

iEolian eroaioo. 180, 258; mesas, 
258, 254. 259. 262; pebbles. 148. 

Athetic sense of Khirghii, 111. 

Affection, anMiog Chantoa. 226; pa- 
rental, 282; among Khirghis, 180. 

Afjghaaistao. part ol Iran, 815 ; 
agriculture m, 826; Alexander's 
march through, 816; ruins in. 816; 
irrigation in, 826. 

Africa, changes ol dimate in north. 
859,869. 

Agriculture, origin ol, 881; ffaouroe 
ol poor nomads, 117; U. S. Oe- 
paitment ol, 141; among Chan* 
los, 228; among LopUks. 246; at 
Eodcreh. 218; in Iran, 826; in Lar 
dakh, 54, 64; at Miran, 244; at 
Son KuL 852, 858; at Turfan, 809; 
at Yartungax, 212: aloiHr Niya 
River. 90i; along Tarim River, 
265-«72. 

Akhmet, servant, 159. 

Akias Rivtr, floods of, 76. 

Ak-richeh, vUhu^r, 815. 

Ak-Sai River, diversion of, 165, 166. 
177; ruins on. 172. See Diunukn. 

Ak-Su. dty. 177. 272. 



Aktas, nuns, 178. 

Alai valley, 128. 

Alexander, march of, 816-^9; 

tributioo of, to geography, 882. 
Alexandrine geo^a^^, 882-884^ 

886, M2. 
Algeria, km dvilisation of, 880. 
Alps, compared to Kwen Luns. 91 ; 

relatk» of , to France and Austria. 

860. 
Altitude, effect of h«h. 81; h^bert. 

77. 
Altmish Bukk, salt spring. 249. 254. 

255,262,268.275; lunawnyrameii 

at 255-261. 
Ambans, Chinese offidab. 141. 14t; 

at Keriya, 192, 196. 
America. Bruckner cycles in, 876; 

changes of dimate in, 879; pro- 
gress of dvilisation from sotrai to 

north in, 880; rainlall and politioi 

in, 876-878. 
Amu River, 846. See Oxns Rivw. 
Andarkoth, viUiye of Kasht nir. 40 . 
Andes c o mp a r ed with Kafakurmi» 

87. 
Andixhan, dty, 87, 107. 
Animals of Ladakh, 50; olTNnfaa, 

801. 
Antebpe, 279: hunters of, 274. 
AnthropologiGal sc i ences, 1. 
Antiijjuity, dimate of. 169 ff. See 

Climate, changes of. ele. 
Appjlca, 801. 
Apricots, 151, 200. 
Arab authors, Ml; titemtara, 84t; 

conquerors. 824; standard of mo- 
rality, 238. 
Arabia, change of dimate in, 867; 

Dark Agm in. 888; low dvilia* 

tioo of, 880. 
Aral Sra, idation to Caspkn Sea, 

829 ff., 842-849; Hcrodolna o«» 

880; outlet of, 842. 

If. 
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*'Aibu.** or carts. ISl. 
Archipelago of Lop-Nor, 85S; of 

Bi^rash Kul, 276. 
Architecture at Miran, 24S. 
Arctic Ocean, outlet of Cawpian Sea 

to, 534. 
Area of Niya River ruins, 204; of 

Miran,244. 
Arid regions, civilization in, 879. 
Aridity, influence of, in Central 

Asia, 8, 9; erosion during, 876. 
Aristobulus, dted, 332. 
Aristotle, cttod, 832. 
Aricona, compared with Lop basin, 

147. 
Armenia, residence in, 875. 
Armenian msssscrpi, 874; mooas^ 

tery at Gyoljuk, 365. 
Armenians, cruelty to» 876. 
Arrian, dted, 318. 
Aniasa, or Lake Van, 854. 
Art among Khbgfais, 111, 112. 
Arts, decaf of, at Enderefa, 218. 
Arthur, King of England, 383. 
Asafcetida as fodder, 51. 
Asia, The Heart of, chap, iv, 91- 

105. 
Asia, a land of deserts, 8, 90; pil- 
grim's idea of, 89. 
''Asie Centrale," by Humboldt, 886. 
Assa, ruins, 809, 310. 
Assa Bulak, ruins, 809. 
Astrabad, favored Persian province, 

823. 
Atlas of Ortellius, 347. 
Australia, wheat in, 375. 
Austria, relation of, to the Alps, 

860. 
Autumn in Lop basin, 97, 98, 189; 

colors in, 211. 
Avalanches in Himalavas, 83, 51. 
Avantivarman, King ot Kashmir, 38, 

89. 
Azerbaijan, favored province of Per- 
sia, 324; compared with Kinnan, 

325. 

Baba Kul, ruins near, 215. 
Babies among; Khirghiz, 115; at 

Sorgak. 196. 
Bagai, Khirchiz game, 123. 
Bagrash Kul, lake, 276. 
Bai, town, 98. 



Baku, ruined caravanaerai in aea at. 

840, 851; strands of Caspian at, 

887; submergence of, 845. 
Bakui, dted, 845. 
Balabhadra, Hindu god, 87. 
Balkan peninsula, rebellions in, 

874. 
Bal Kuwi, ruins, 880. 
Baltistan, results of MohamniedaD- 

ism in, 04. 
Baluchistan, part of Iran, 815; oU 

canals in, 820; Aleiander^anHr^ 

in, 816. 
Bampiir, Persiaa town, 817. 
Bank cferks, effect of weather upon, 

868. 
Baramwia, viOage of Kaafanur, 9B, 

41,42. 
Barbarian iimuriooa, of Emvn 5; 

of Rome, 868, 870; caiiae 0^888. 
Barrett, R. L., 9, 18^ 66, 70. 71,79, 

74, 185, 155, 169. 
Basaltic columns compared with 

salt deposits, 251. 
Basins, process of filling, 90; of 

Asia, 856; of Central Asia, 12; 

of Kuruk Tigfa* 275; of Turfu, 

295(f.:ofL«p^8eeL^; of KMh- 

mir, see ICawimir, etc 
Bacaar. of Sanju, 140; of Sornk, 

196. 
Beaches, old, at Pangong, 69, 70. 

See Strands. 
Beads in niins, 173. 
Beal, S.. cited. 270. 
Beards, stroked in prayer, 84, 120, 

206; of Chantos, 139. 
Beauty of desert, 104. 
Bed of Lop-Nor, 249, 251 ff. 
Beg of Sanju. 142 ff. 
Beggars, few in Lop basin, 145; at 

Imam Jafir, 200; at Imamla, 164. 
Bellew, H. W.. cited, 96. 166. 818. 
Bilel Konghan, Mohammed&n ruins, 

217. 218. 284. 
Birds at high altitude, 77, 80. 
Birth of a son. 125. 
Biscoe. Rev. C. E.. dted, 25. 
Black Sea, connection with Caspian 

Sea, 329, 334. 
Block uplift of plateaus, 79, 98. 
Bluffs of Lop-Nor, 249, 258, 291. 
Boatmen in iQuhmir, 18. 
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BcMii b KMbmir. ff7, tS. Saealn 

HousebcMt. 
Bq(^ mountaim, 800^808. 
Boianti. niinf and aalt pUtn, tt5, 

908. 909. 
Bokluurm, KhiiKliis in. 12S, 190; 

priett from, 14d. 
Bombi^. pilgrim*! opinioo of, 88. 
Bonoi among niioi, tl9. 
Book G«nUraiaii, or Kitob Qidebi, 

citod, 947. 948. 
Books arooQg Khirghis, IM. 
Boots, soft-soled, for winter, S51. 
Bonn in Lake Gjoljuk, 964. 
Bowa Zeogir, or Kamkir, Tillage, 

181. 
Brakma in Kashmiri Imend, 87. 
Brahmi lai^guage at Turian, 818. 
Brahmi script mm Khadaliik, 178. 
Brabminsin Kaskmir, 88. 
Bramy ol iaui|faii, 185. 
Bread, amoo^ Chanlos, 148; care 

amoQg Khirghis, 118. 
Brick lower at Turfan, 810. 
Bridge over Yunutfkash River, 199. 
Briuih invasion oTKashmir, 89, 89, 

89. 
Britisk nde b India, 888. 
BMcknsr, B., cited, 188, 889, 840- 

848, 844, 845, 848, 849, 891, 889. 

879. 
BrOckner dimatic CTcles, 888; b 

Central Asia, 188, 878; b IVnia, 

874; m Turkey, 874; b United 

Stales, 878; variations b imtnlaU 

during, 879, 888. 
Buddha, image ol. at Tuhob, 818; 

rtUels of. at Miran. 844; wor- 

shijped at Lulan, 870. 
Buddhism, in China and Kashmir. 

88; b Ladakh, 98-98; dispbee- 

ment of, br Mohammwbnism. 

180. 184-186; resemblanoe of, to 

Roman Catholicism, 98. 
Buddhist era, 881. 
Buddhist Umas, owners of gold 

mines. 98. 
Buddhist nomads of Lop basin, 

188. 
Buddhist ruins, near Dumnka, 178 

ff.; b Kuruk Tagh. 877; b Tur- 
fan, 804. See also Ruins. 
BoddkMl sfarinfli. at Miiaa. 844; at 



N^a, 808; al Yi^lMB. 874; at 

Turfan. 804. 
Buddhists, flight of, from Dunraka, 

177, 194; praj with Bfohamme- 

dans,84. 
Bujentu valley. 874. 875. 
Bulundsir River, ruins on, 888. 
Bungalows on road lo Leh, 88. 



Caandradcra, a Brahman in 

min Icgeod, 87. 
Cssar's description of Gad. 889. 
Calamity, effect of, upon populatkx^ 

889. 
Caknitta, nominal eapilal of ladi^ 

80. 
Calf used b Khirghis game, 188. 
Caliphs during period of Mohaoh 

medan greatness, 884. 
Camels, endurance of, 187, 880, 855; 

food of, 848; hireof, 171; amoM 

Khirghis, 119; OMKting season of, 

898, 899; purchase J, 191-188; 

runawinr, 899-881 ; stuck b mud. 

898. 888; thirst of, 187, 855, 819; 

wiM. 849, 898, 899, 879. 
Camd-hunlsrs, 878. 
Camel-man, 888,855. SeaHaadoB 

Bai. 
Camd-meat, 848. 
Camd-shoea. 85a 
Camd-trust, 198. 
Camps, highest, 78, 88. 
Canals, ancient, — at Cbnknr, 877; 

at Dandan^Uilik, 187; at Mirai. 

849; at Ying^ien, 874. 
Canals, new. at Niya. 189; type ol^ 

needed in future, 887. See also 

Irrigation. 
Candnuiura, ancient town of Kadb- 

mir, 88. 
Canoes of Lopliks, 889. 881. 
Canyons, of Indus River, 48; of 

Turfan. 808. 807; of Yurangkask 

Rivf!r, 198. 
Caravan, composition of. at Ldi« 

70; at Kenya, 194; b Lop da* 

iert 848. 
Caravan routes, ancisot 878. See 

also Routes, ancient. 
Caravaners of Karakonm, 

code of. 88, 84. 
la 
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Caravanserai in Caspian Sea, at 
Aboskun, 840; at Baku, 840. 

Carcases, of deiMl horses in Kara- 
konim, 82, 88; of men in Lop de- 
sert, 278. 

Carnegie Institution, 0, 106. See 
Pumpelly Expedition. 

Caribbam Sea, resemblance to Lop 
basin, 99. 

Carthage, ruins of, 869. 

Carts, on road to Kashmir among 
Himalayas, 21 ; of officials at Kho- 
tan, 164; at Kara-Sher, 276; of 
Khirghiz, 181; in Turfan, 299; 
in Dzungaria, 805. 

Caspian basin, relation to changes 
of climate, 815. 

Caspian gulf, 885. 

Caspian sea, chap, xvii, 829-858 
ancient knowledge of, 829-837 
transitional k>w level of, 841 
mediaeval high level of, 841-849 
modem chimges of, 849, 850 
curve of fluctuations of, 849; evi- 
dences of change of climate in, 
838,839,850,851; old strands of , 
837; ruins in, 840; southern coast 
of, 828; supposed northern out- 
let of, 834; supposed underground 
outlet of. 344. 

Cataracts of Oxus River, 348. 

Cattle, of Chantos. 137; at Sanju. 
91 ; in Tian Shan. 109. 

Cattle-pla^e at Leh, 59. 

Caucasus mountains, Alexandrine 
idea of. 330. 333. 

Cave-dwellings in Lop basin, 155. 

Ceh, a Persian town. 316. 

Central Asia. Significance of. Intro- 
duction. 1-16; acquaintance with. 
9. 10; aridity of, 8. 9; as a geo- 
graphic type, 7-9; summary de- 
scription of, 7. 

Central Asian cycles of climatic 
change, 366. 

Central Asian railroad, 87. 338. 

Centripetal rivers of Turfan. 308. 

Chahbar, a Persian town, 316. 

Chaka, Chan to village, 162. 

Chang La pass, 60. 67, 71-73, 78. 

Change, effect of, upon Khirghiz. 
127. 

Changeable geographic facts, 860. 



Changes of dimate, see Omiate. 
Changes in Kaahmir, S5. 
Channel, oki, of Qxin. 848; of Jn- 
artes,848,845: of Yartungax, 811 

Chanto hunter, 277. 

Chanto pilgrim, 8&-90. 

Chantos, the, chaf. zi, 228-288. 

Chantos at base ci mountains, dapi 
vii, 158-168. 

Chantos, affability of, 191; arniae- 
ments of, 147 ; anzie^ imre amoQg, 
234; apathy of, 158; cfaaiader 
of, 188-140, 145, 151, 157, IK. 
191-193, 225 ff., 260, 265; com- 
fort of, 288; oonaervatism of, l¥K 
145; contentment of, 188^ 140, 
145, 227; contrasted with Kho^ 
ghia, 228; courtesy of, 189, 144, 
226; cowardice of, 125, 151, 810; 
curiosity among, 229; dreis o( 
186, 142, 148; featuiea of, 1S0; 
flocks of, 149; food of, 187; Uw 
mality among, 152; future of, 
286; good temper of, 227; habiti 
of eating. 187, 148; habits of 
sleepmg, 96; hair of, 139; hapnr 
condition of, 284; hard-hearled* 
ness of, 280; hospitality of, 148- 
147, 150, 106; immigrants to Tor- 
fan. 313; immorality of. 231; in- 
fluence of deserts upon. 361; lan- 
guage of. 139; meaning of name, 
138; national feeling among. 138; 
number of, 138; origin of. 139; 
patience of, 227; politeness (rf. 
198; a product of oasis life. 233; 
profanity of. 2^; quarrel among. 
241; race of. 138; relation of. to 
environment. 223 flF. ; relation of, to 
Lopliks. 246; unreliability of. 191. 

Character, influence of environment 
upon. 140. 145. 361; of Chantos. 
138-140, 145, 151, 186. 191-193, 
277; of Chinese, 89; of Khirghiz. 
110, 112. 117; of Ladakhis, 60-63, 
73. 

Charcoal at Bagrash Kul. 276. 

Charklik. or Lop. village. Chinese 
at. 141; importance of. 241; old 
road from, 290. 291 ; ruins at. 281 ; 
settlement of, 219. 246; stav at, 
241-243; mentioned, 220. "223, 
289. 
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OxerfuliNM of Chaolo ahepliad, 
M5: oT Udakhis, 00-02. 

Qiercben« ruins at, 281; ■ettlcment 
of. <19. 

Cherdiefi RiTer, peculiar oourae of, 
S85. 

ChildishiiMt of Chaotot, «eO. 

Children, naked, in Lop basin, 145. 

China, ancient roads to, iSO, 840, 
C72, 890; awakening of, iS7; 
hotindafy of, toward India, 84; 
oooununication with India, 00; 
Emperor of, 903, 905. 

China Inland Misnon, 887, 905. 

Qiindriik salt spring, okl road at, 
too, 801. 

Chinese, the, admixture of, with 
Chaolos, 190; attempts of, to 
found Tillages, 800-808; attitude 
of ChantoB toward, 890; chai^ 
acterof,80,808; ooo(|uest of Tur- 
kestan bj, 887; officud exactions 
of. 100, 108, 909; intelligence of. 
£90: as innkeepers, 199; o(firtal 
courtesy of. 141. 148; as sokliers, 
154; in Turfan. 80H. 

Chinese chnxudes, 800, 878, 887. 
808.900. 

Chinese coins, 170. 

Chinese garrison at Charklik, 841. 

Chinese go t e mui ent in 'INirkestan, 
oourlesj of, 141; relation of, to 
people, 80, 800. 

Chioew language. 905. 918. 

Chinese maps, 840. 808, 88i, 887. 

Chinese taka. of 1 iop. 890, 858, 854 ; 
of TWfan. 901. 

Chinese towns in Turfan, 800. 

Chinese Turkestan, conquest of. 
887; entrance into. H0; journey 
in. 0: renembiance to KuMuan 
Turkcsitan, 87; trade routes of, 
87. See also liop basin. 

Chinese viceroy, 905. 

Chinese writing at Endereh, 814. 

Chira, typical oasis town, 100; 
drought at, 175; compared to 
TulMik). 817; gui(k» from. 171; 
home of servants, 905; idrntifica' 
tion of. 987; at Mohammedan 
comiuei^ 174. 170. 177; during 
MnhammeiUn rfm, 889; popula- 
tioo of, 188; niini oear, 100 fl. 



Chira River, 108; floocb of. 75; 

ancient extension of, 170, 174. See 
Karatash Ki\-cr. 

Chi-ta, Chinese emperor, 888. 

Cho-hu'toiig (Lo(^Nor). 887. 

Cboka, ruins of, 160-109, 880. 889; 
traditions of . 165. 

Choi Tagh, or Desert Mountains, 
876. 805. 908. 

Cbolak, ruins, 900. 

Cbong Assa, ruins. 900. 

Cbortans. or Buddhist shrines. 58. 

Christianity, development of, 984. 

Christians m 'l\irfan, 918. 

Chronicle, of four Imaoas, 104; of 
Dumuka,170. See Chinese chron- 
icles. 

Chuguchak. town of Dnngaria, 905. 

Chukur. ruins, 877. 

Churrh, P. W., cited, 70. 

Civil oitler. conditions of. 884. 

Civilisation, advance of, 980; re- 
Ution of. to climate, 985; rela- 
tion of, to Khirghis, 180; at Lulan, 
871. 

CUr. mesas of. 859. 854. 850, 808; 
mouMing of. 817; scab of, 804; 
at Miran. 844. 

Clayton. II. H.. cited, 970. 

Climate, impoftance of. 0; of Aa- 
timbad. 989; of Kashmir. 80. 88. 80, 
96; of Ijop ba«in. 08-08; of Rus- 
sia. 960; of I'ian Shan, 100; rrfa^ 
tion of. to rivilisatkin. 980. 981, 
985; Giblx)n*seittifiuite of influence 
of. upon ancient Ctermans, 971. 

Climate, changes of. 5, 19-15. 

Climate, evidences of change of. hi 
Africa, 900; Arabia, 900; Ba- 
liirhtxtan, 980; Caspian region, 
9881?.. 2140. 850; ( hira rtvion. 100 
ff.. 177; Cboka, 100-100; C^hol 
Tagh. 877-870; Dandan-Uilik 
171. 180; Dumoka, 174; En 
dereh. 818-810; Egypt, 908 
Europe. 960-879; Iran. 915-988 
Karaki. 169. 104; Karakir. 188 
Kashmir. .50-41 : Keriva, 108. 104 
Kuruk Tagh. «n-870; I^adakh 
58; l/>p-Nar. 847. 884-804; Im 
Un. i^, 808. 878; Miran, 840 
Nira. 808 800; Pkle«tine. .M8 

Lake riMtQ<V* ^* ^* ^s^i^ 1^ 
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SiiiAi, 968; Son Kal, 851-S58; 

Syria, 866; Turfan, S09-S14; 

Turkey, 955-856; Vash Sberi, 

221, 222; Ying-pen, 274; Alex- 
ander's march, 816-818; old 

loads, 278, 291; tamarisks, 181; 

zone of vo^tion, 189, 194, 220; 

not found in meteorology, 18; 

summary of, 280-284, 856-858. 
Climate, cause of changes of, 866, 

872. 
Climate, effect of changes of, upon 

character, 868-865; upon ciyiliza- 

tion and histoiy, 14, 15, 878-^85; 

upon lakes, 41-48. 
Climate, epochs of change of, 48-46. 
CUmate, types of change of, 76, 865- 

867, 878. 879. 
Climate, minor changes of, in Chira 

region, 175, 188; in Kuruk Tagh, 

278; Lop basin, 878; Persia, 874; 

Turkey, 874; United States, 876. 
Climatic curve, of Caspian Sea, 849, 

851; of Asia, 851; of worid, 867. 
Climatic cycles, 865. 
Climatic hypothesis of history, 881. 
Cloudiness, effect upon floods, 74- 

76. 
aough, H. W., cited, 865, 866. 
Coins, ancient, 208; Chinese, 178; 

at Lulan, 269; Mohammedan, 

174. 
Cold, indifference of Chantos to, 

96; effect of, upon water supply, 

95. 
Colorado canyon, compared to Yu- 

ningkash. 156. 
Colors, autumn, 211; in Sanju val- 
ley, 136; at Turfan. 299; in sand 

at Turfan, 308. 
Communication, lines of. in Lop 

basin, 136. 
Compass, use in desert, 185; native 

respect for, 250. 
Concentric zones of Lop basin, 92 ff.. 

103; of Turfan. 295. 
Cooking, Chan to methods of, 186; 

Khirghiz methods of, 118. 
Cool regions, civilization in, 880. 
Coolies in Kashmir, 32, 34; in La- 

dakh, 60, 61, 67, 71-73. 
Corned camel-meat, 249. 
Corpse at Karakorum, 83. 



Cormptkm in office, 900. 

Courtoy, of Chantos, 190, 144, SSI; 
of Khuvhu. 119, 191, 196. 181; 
of officials, 141, 150, 158-155; 
Chanto conoepticMi of, 999; oar 
sive, at Pujiya, 150-159. 

Cows as nding-animals, 199. 

Cracks in salt plain, 951. 

Cradles of Khirghiz, 115. 

Crime, effect of weather upon, 80. 

Crops, at Kashmir, 97; N^ 198; 
Sanju, 140. 

Crosby, O. T., cited, 998, 994. 

Crows in Karakorum, 89. 

Cultivated plants wiM in Tian Shn, 
1(». 

Cultivation, ancient aress of, 178^ 
174, 177, 188. See Agricuitmei 

Curve of climate, 851. 

Curzon, G. N., dted, 894, 825. 

Custom, the law of the road, 88. 

Customs duties in Russia, SB. 

Cyrus River (Kur River), submer- 
gence of mouth of, 886; ruins tt 
mouth of, 840; ancient txade 
route along, 882, 885, 880. 

Dal Lake in Kashmir, 29. 

Dam, andent, in Kashmir, 80; at 
Miran, 245. 

Damp weather, effect of, 864. 

Danaan-Uilik, ruins of, 169, 188, 
193, 207, 214, 282, 283; joum^ 
to, 185-187; Stein on. 170. 

Danube River, Alexandrine idea of, 
333; ancient freezing of. 870. 

Dark Ages, climate during, 5, 851, 
382; in Caspian basin, 341 ; cause 
of, 5, 351. 382. 

Dasht-i-Lut, ruins in, 816; Knte- 
ros's march through, 318. 

Dastarkhan, mark of Chanto hos- 
pitality, 148. 

Date, of Chira group of ruins, 170, 
173-175; Endereh ruins, 218, 214; 
Kara-dong ruins, 194; Lulan 
ruins, 268-270; Niya ruins, 203* 
208, 209. 

Dates, abandoned bag of, 84. 

Dates of journey, 9. 20, 305. 

Da*ud, procures camels. 172. 

Davan, part of Tian Shan, 275. 

Davanchin, lake and village, 800i 
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DtmM, W. BL. died, 848; defioilioii 

of iieof^phj, 10, 18; dimwhiKB 

by.lW; journey with, 0, US, 800, 

887, 851. 
Dcftd reed-bedi, in Ktinik Tagfa, 

C78; in Turfan, 800. 
Dead vcKcUtioo. in Lop baain, 170, 

188, 100; in Turfan. 206. 
Death, fcftiTitiaa at, —»«««# Ifliir* 

ichia, li5. 
Drtita, ooUectioii of, at Charidik, 

241. 
"DediM and FaO of the Roomui 

Empire,'* quoted, 870. 
DcAactioo of nvcn, €88. 
Deforeitatioo, effect of, apoo cli- 

inale,87t. 
Deffbar, TtUaf^ of TVtrfaa, 80t. 
DeQMXsarjr, of Chantoa, t88; of 

Khirghis, 110. 
DemocfBtic party, Tictofy in 1874, 

877. 
Demona hi Ladakh, 50. 
Denver, weather influeooei in, 888. 
Deodar treea in Kaahmir, 17. 
Depopulatioo, cauaea of, 888-888; 

of Tivfan, 81t. 
Depuaition in moiat fcnua dry 

epochs, 48. 
DepianKpUin, approach to. 78; to- 
pography of, 78, 70; temperature 

of, 81. 
Derhent old waH at, 840-848, 848. 
Dereraeh Dung, nitnii, 178. 
DcMTt of Lop. 848-204, 878, 878. 
DcMTt of Tbkla-maka, 08, 108. See 

TUilaiaakan. 
Deaert Mountaina, or Choi Tigh, 

878,888. 
Deaerti, tanam mountaina, 80; 

Ana, a knd of, 8, 00: encroach- 

nmt of. 170, 188; in8iienre of, 

upon character, 881, 881; of Lop 

baain, 108. 
Dvaweationt intanuitleiit, 8B8 ; oi 

Lo^Nor,847;of Lulan,888. See 

Oimala, changes of. 
Deajgni, of Khirghia, 118; oo pot- 
tery, 806. 
Dexter, O.. nten, 888, 884. 
Deym Bai, chief of Khirghii game, 

184. 
Dlni» or giaoti, 88L 



Dtarbekir, old rand to, 885. 

Diet of Chanto peaaant, 187; of 

Loplika,f47. 
Diodorus of Sicily, died, 884. 
Diaastcn, auddenneaa of, in Iiadalrb, 

80. 
Discourtesy of official at Charidik. 

141. 
Disbooeshr, of Chantoa, 880; of 

guide. 801; in Kashmir, 88; of 

Khiighis, 187; in IVisia, 888, 

805. 
Dissected plateau of Yuraogkaah* 

156. 
Ditchca. ancient 174. Sea Canak. 
Ditersioo of water snppfar, 888 ; of 

Ak Sai River. 165. 
Divorce among Chantoa, 881. 
Dnieper River, 880. 
Dogs eating mulberrica, 145. 
Doksun, town of THirfan, 888. 
Dolbejef, Russian consul-gCMral» 

805. 
Domoko, 170. See Domuka. 
Don River, confused with Oioi 

River. 388. 
Drsgon Town, oo Lop-Nor, 887t 

844. 
Drangadaras, ancient oflldak, 800. 
Drss River, 51-56. 
Dream of MuUa, 100. 
DmsofChantoa, 14ft, 148; oIKhir- 

ghis. Ill, 114. 
Drew, F., ctted, 86, 87. 
Drinkinrwater, in Lop bnahi» 88} 

in Lop dMrt 848, fil5. 
Drought, at Dunmka, 175. 178; 

effect of, upon hlsloiy, 878- 

878. 
Dry MoimtafaM. 810, 880. Seab- 

nik Tkgk. 
Dry River. 874, 884. ^ _^ 

Diy weather, cffact upoo ooo duci t 

Doa, town of Lop bMfai, 148. 

Durouka, town of Lop baafai, 170, 
171 ; ruins near, 178-177: at Mo* 
hammadan com^ueat, 177; trsea 
at. 816; oomparad with Niya, 
808. 

DumukaRiwr. aesAk-8ai. 

Dunes in Kcr^ dascrt, 184, 185* 
SaaSoad. 
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Dung as f ud, in Ladakh, 50; among 
Khirghiz, 111. 

DuDgans, Chinese Mohammedans, 
142, 267, 276; at Turfan, 299. 

Dunglik, r^on, 292. 

Dunmore, Earl of, cited, 229, 281, 
232. 

Dural, town on Tarim Riyer, 266, 
275. 

Durgukh, village in Ladakh, 67, 78. 

Dust, in Lop basin, 92, 97; at Tur- 
fan, see Haze. 

Dust-whirls, 148. 

Dzopk, name of Lake Gyoljuk, 854. 

Dzungaria, part of Chinese Turkes- 
tan, 98, 805. 

Eagles among Khirghis, 117. 

Ef^thquakes, in Persia, 824; sup- 
posed, near Caspian, 844. 

Eurth's rotation, effect of, upon 
rivets, 285. 

Eating, Chanto habits of, 187, 148- 
147; Khirghiz habits of, 117- 
121. 

Ebn-Haukal, cited, 848. 

Edrisi. cited, 848. 

Education in Kashmir, 25, S5, 

Eggs, roasted, 226. 

Egypt, ancient culture of, 869; 
chan^^ of climate in, 368. 

Eichwald. cited, 340. 

Ekken. Chanto villas, 175. 

Elburz mountains, 330. 

Electric raiht^ad to Kashmir, 35. 

Elephants in Persia, 318, 319. 

Elevation, movements of, 55^ 79. 

Elk in Germany, 371. 

Emerton, E., cited, 351. 

Emin, Chinese interpreter, 142, 150. 

Emperor of China* 192. 

Encfereh River. 236. 

Endereh, ruins, 195, 213-220, 281. 

England, commercial supremacy of, 
860; in Dark Ages. 383; high civ- 
ilization of, 380. 

Enfiflish lanj^age, 305; spoken in 
Kashmir, 19, 31, 85: why spoken 
in United States, 362. 

Engflish travelers, 142, 347. 

Environment, influence of, upon 
Chanios, 223 ff.; upon Khiffjhiz. 
109-139; upon Kashmiris, 51; 



upon diarader, 127» 140, 145^ 

232, 859, 861. 
Erosion, aqueous versus glacial, 78; 

in moist versus dry epochs, 48; 

glacial, S3, 52. 5S, 67-69, 78. 
Ewarpment of Fire Mountains, 807. 
Espionage, in Russia, 88; in India, 

88. 
Essen, dted, 846. 
Etiquette among Chantoa, 148, 150, 

158,804. 
E-tun, village of Lulan, 269. 
EuphrateT^ver, headwatos of. 

853,855. 
Eurasia, movements of popolatioo 

in, 860. 
Europe, changes of climate in, 859, 

869-873; progress of civiluBiUioii 

in, 880. 
Europeans in Kashmir, 81. 
Evaporation from streams, 100; 

from Caspian Sea, 888. 
Exactions, of Chinese, 196, 198; of 

Russian officials, 88. 
Exclusiveness of Kashmir, 25. 
Exorcism in Ladakh, 59. 
Expenses in Kashmir, 19,84; among 

Khurghiz, 122; in Ladakh, 61; 

in Lop basin. 187. 
Eyesight of Khirghiz, 125. 

Fa-hian, Chinese pilgrim, cited 270, 

272. 
Family life, of Chantos, 137, 232; 

of Khirghiz, 130-132. 
Famine, in irrigated r^ons, 224; 

in Briickner cycles, 374; in Per- 
sia, 328. 374. 
Fan-deltas in Kashmir, 40. 
Fanaticism, absence of, amon^ I^- 

dakhis, 84; among Chantos, 228. 
Farmers of Chira, 169. 
Farms of Chantos, 140. 
Fatalism of Ladakhis, 85. 
Fault, around Lop basin, 99, 195; 

at Turfan. 806. 
Feasts, see Eating. 
Feny over Karakash River, 281. 
Fertility, deceptive, in Lop basin, 

199; in Persia, 327. 
Fields at Lulan, 271. 
Fi^ht at Charklik, 241. 
Financial panics in U. S., 876. 
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Flordi oomparad with Ltke Fmor 

FbvMoitiiUiiii. 906, 907, 900, 911. 
Fiiw. in reed-bedi, M5; needed in 

October. 07. 
Vim, Pcnian king, 940. 
Whh at Lop-Nor, 947; diminntioo 

ol, €88; Hde of, ttl. 
Fkhcrmen of Lop-Nor, 840. 
FUui^-Deti, 848. 
Firfitng TilkJKea. 805. 
Flint knife at Enderdi, 814. 
FkMiting nrdent of Kaihmir, 80. 
Floodt,nmnt^eof baWng, in turn- 

mcr, 899; in HimaUjit, 74; in 

Kwca Lun nuifle, 79; of Sanju 

Rifcr, 196; at Srinagar, 85; in 

Tian Shan« 76; in Tiirfan, 881; 

ol Vaih Sberi Rif«r, 75; naaon 

of. in 'Hirfan. 800. 
Fk)od-piain at Miran, 844. 
FbctiiatioQi, ol Asiatic climate, 

956-958; of Baffraih Kul, 870; 

of Caapian Sea. 980 ff.; of Lake 

Gjroljuk, 950; of Lop-Nor, 884 ff. ; 

of kk e ol &qr i^to. MBt 
FiiiTial de po iit i in loiie of vcieta* 

tioo. 179/^ 
Fhtrial epodia, 997, 951. 
Flmrial period, in Kaahmir, 49; at 

FOod, amount acrwi to niueirts of 
Chantoa. 147; at Mffh altttudea. 
81; olCbantoa, 197, 149; cbeap- 
nem of, in Kaabmir, 88, 94; of 
KkiTKhis, 1«>; of liadakhia. 40, 09, 
t57; ol LopUu, 847; on road, 848. 

Football in KaiOunir, 85. 

Forage in IVieia, 917. 

Ford, of KarakaAb Rifcr, 150; of 
Sanju Riirer, 195; olShjok Rifcr. 
71.79. 

F o rn tcmw in Kashmir, 85, 91, 95. 

Formls, effect ol. upon dimate, 880, 
978. 

Forts, at GHjuk, 955; at Miimn. 
849. 845; at Turfan. 900. 

Fotu La pass, 59. 

FVaas, O.. cited. 900. 

France, relataon ol. to Alpa, 900. 

Fhiit. in Lop basin, 145, 151, 100; 
at Turfan. 901. 

FtocL in Chanto riJl^r, 1S7; 



Khirgbis. Ill; inLadakh,50; in 

desert. 850, 854, 855; in Lop 

basin, 05, 00. 
Funeral games of Khirgbis. 185. 
Furniture, of Kbirgbis. Ill, 119; ol 

Cbanto peasant. 197. 



Game patbs in Kunik Tagb. 879. 

Games, anxng IQiirgbis, 189; in 
Ladakb, see Pok>. 

Gateways at Imam Jafir, 800. 

Gaul, snow and swamps of, 900. 

Gedrosia, okl prorinoe of Persia, 980. 

Genii in Turkestan, 100. 

Genju RiTcr, 108.^ 

Geographers, ancient icrsus mod- 
em, 990. 

Geographic basis of bistorj, 4-6^ 
chap. xYiii, 950-9S5. 

Geographic errors of Greeks. 999. 

Geography, of antiquitr, 980 ff.; 
among Arabs, 918; defined, 8, 10; 
relatioa of, to antbropokiflpr, 8; 
relation of, to history, 9; rdatioo 
of. to sociok)gy, 8; true scope ol, 
11,18. 

Germans, ancient, 971, 978. 

Germans, changes of ctimale io» 
970; D^b dvwsation of, 980. 

Geology of Tttrfan. 900. 

Ghaa-Nor, okl lake. 885. 

Gianti in legend of Seyiitan, 981. 
I Gibbon, dtcd. 970. 
I Gifts, from Meooa. 88. Sea Ptaacota* 

GbckJ eroaioo. in Kashmir. 99; b 
I^adakb. 58, 59. 07; at PluMOQg, 
OR, 00; in Sh^rok valley, 78. 

GUrtal lakes, origin of, 00. 

GUcial period, a t^ ol dhnatie 
change, 905-907; m Kashmir, 49; 
in Ijwiakh. 58. 59; kva ol, 108; 
at Pkuigong, 70.^ 

Glactation, fooditions of, 70. 

Glaciers ol Kwcn Lun, OL 

Ctlasi in ruins, 179. 

Glase on pottery, 174. 

(M>bi desert. 08. 

Goitre in Turkestan. 107. 

GoM. in Karataab TaUcy. 158: fa 
I^adakb. 58; at Sorgak. 10i5-l07: 
in Tibet. 58; supposed to be fa 
ruins, 187; ffwiMS ol mntnk 
158»106. 
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Golden pot at ImamU, 167. 
Goldamitfa, F., citod. 926. 
Gorg«B,ofLadakb,55; ofSanju,01. 
Go^^mment, effect of good, S28, 

S26. 
Governor of Khotan, 154. 
Grain banks in China, 270. 
Grain in Karakorum, 8£. 
Grand Khan of China, 803. 
Grapes, in Lop basin, 169; in Tur- 

fan, 901, 905. 
Grass in Tian Shan, 100. 
Gratitude of caravanera, 84. 
Gravel deposits of Turfan, 906-908. 
Gravel slopes of Lop basin, 00-102. 
Gravel sone, of Lop basin, 148; of 

Turfan, 206. 
Gravel-^Ued basins of Kuruk Tkgh, 

275. 
Graves of Khirghis, 116. 
Great Britain, comparative sixe of, 

02. 
^'Gieat SaH Lake," 284, 286. 
Greece, intermediate dvilizatioQ of, 

980. 
Greek army of Alexander, 916, 992. 
Greek knowledge of Caspian Sea, 

994 ff. 
Greetings, Mohammedan, 191. 
Grenard. F.. cited, 287. 
Gnun-Grshimailo, cited, 809-911. 
Guddee servants frcxn India, 229.^ 
Guides, incompetent, 171, 186; ti- 
midity of, 215 ; untrustworthy, 17 1 , 

186, 201. 210, 316. 
Guitar in Turfan. 300. 
Gulakma, Chanto village, 170, 177. 

283. 
Guma. Amban of, 142. 
Gumush Tepeh, ruins at. 840. 
Gund. Kashmiri village. 32. 
Gurgen River, ruins near. 340. 
Gurz, sta^ in Dasht-i-Lut. 319. 
Gyoljuk Lake, fluctuations of. 353- 

356. 
Gypsum in old bed of Lop-Nor, 254. 

Habitability, how determined, 100; 
dependent on climate, 220; of Tur- 
fan, 311 ; of region of lower Tarim 
River, 264. 

Hail in Sanju valley, 135. 

Haiyabeg ruins, 212. 



Uamdulla, cited, 844, S45, 947, Sfll 

Hanuners of stone, 214. 

Han dynasty, reoonla of, 160, M. 

Handicrafts of okl Endereh. 817. 

Hand-shaking among Khiighii, ISL 

Handum-Bai, camei-man, 241, iSS- 
261. 

Han-mo, ancient town, 218, 214 

Hann, J., cited, 882. 

Hanway, dted, 847. 

Hardus, village of T.M/lalrl» 5s. 

Harput, oki road to, S55; 
in, 875. 

Harrison, President, dectioD of. 877. 

Hasha, Chanto villafie, 168. 

Hawkmg party at N^ya, 196. 

Haxe, in Kenya desert, 184, 18S; 
in Lop basin, 92, 108; at Fidu, 
156; at Sanju, 184, 145, 147; is 
zone of vcgeftatioa, 180; ^fl"**^ 
upon man, 157. 

Head-dress of Khirgfaiz women, M 

Headman of Puji^ 150. 

Heat of sununer, m Jjop baon, 97; 
at Turfan, 801. 

Hedin, Sven, died, 170, 108, IM, 
228, 240, 246, 968, 260, 274, 04- 
286, 288, 280. 

Heiffht of mountains and walv tap- 
per, 289. 

Heknund River, 918, 926. 

Hemp, Hindu use of, 87. 

Henderson, G.. cited, 80. 

Herodotus, cited, 330, 882, 894. 3S8. 
343. 

Hibernation in Tian Shan, 109. 

High level of Tarim River, 864, 
265. 267. 

High plateaus, influence of, chap, v* 
106-132. 

High water, see Floods. 

Himalaya mountains, influence of, 
chap, ii, 47-65; main ranges of, 
21; meaningof name, 66; passsf^ 
across, 21, 32, 34, 47. 60. 71-73; 
relation of. to Kashmir. 22; scen- 
ery of, 304; sky-line of, 78; tranf 
portation in. 34. 

Himalayan tea, 50, 257. 

Himis lamasery, 57, 58. 

Hiraly, cited, 270. 272, 288. 

Hindu merchants, 158. 

Hindu Tkah^pass, 66, 85. 
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Hiflonc reoorat, 1T4. 

History, cUmatic bjrpoCheni of, S81- 
S8A ; gfu^(ihic basis of, 5-6, 
chap, xviij, S5i^dH5; as record of 
hiuDao diaracier, S6fi, 

Hiu-Tu-Chi, laog of Luiao« 200. 

Uoldicfa. T. H.. died. ai6. 

Home, tee Family. 

Homc^mke of Ladakli« 81. M. 

Home-life of LopUU 247. 

Homes of Cbantos. «3S. 

Hooeslj of a Chaoto, IM, IM; of 
canYiners, 83. 

Horrors of Lop desert, tSO, tTS. 

Horsemanship of Khiiyfaia, 128, lt4. 

Hor s e m eat among KhiiKhis, 120. 

Horses, in Kashmir, 82; in Hima- 
laya mountains, 71-78; amoof^ 
KliirKhis, 118, 122; in Ladakh, 
67; Mfferini^s of, oo Karakorum 
route. 82, 88, 86. 

Horses, method of catching, anxng 
Khirshis. 114. 

Boapitality of Chantos, 188. 148- 
147,108,226; of KhirKhk.ll7fr., 
121-128. 188; of Ladakhii. 62. 

Hostess, a Khiri^ix. 180. 

Hain-Kiang. Chmese proriooe. 88.^ 

Houses, ancient versus modern in 
Lop buin. 217. 218; of Khirxhis. 
see Kibitkas; in Kashmir. 40; in 
Ladakh. 40. 80. 62; of nomads. 
120: of peasants in Lop ban, 186; 
at Tikkenlik. 265. 

Houseboat in Kashmir. 26. 20. 82. 

Huien Tnang. see llwcn Triai«. 

HumboMt H. von. cited. 820. 888. 
886. 841. 850. 

Huns, admixture of. with Chanloa. 
180; invasioa of IVrsia by, 840. 

Hunter. O. W.. cited. 287. 208; met 
at Tuffan. 805. 

Hunters of Kunik Tagh, 276*270. 

Hwen Tsiang. cited. 24. 20, 86. 101. 
200. 218, 214. 270; itincniy ol. 
887. 

Byroanian gulf. 885. 886. 

Ibrahim, a smrant 61. 185. 148. 144. 

172. 256; finds ruins. 211. 212. 
Ihrahim Beff. 171. 180. 
lee. for drinking purposes. 05, 848. 
(; on Ltkm iWfnMh, flis on 



8anjupaii,86; b salt water. 248. 

255; in Sh^ valley. 78. 
Idleoeu in Kashmir. IK); of Khir- 

gbiz. I)M; of miners, 186. 
llek Ki\-cr, 265. 

Hi. part of Chinese Turkestan. 88. 
lliusioos in desert. 280. 
Images in lamaseries. 57. 
Imam Jafir Sadik. shrine and vil- 

Isge, 100. 210; salt water at, 202. 
Imainla. shrine and village, 06, 162- 

168. 
Imams, the four. 164. 167. 
India. Alexander in, 816; boy senl 

to. 282; British rule in, 805; com* 

municatioo with wcet e m China* 

66; diversity of Turkestan and. 

87; famine in, 224; gofer u ed 

from the Himalayas, 80; pilgrima 

in. 88. 00; trsde route to. Vt». 
ndian com, 108. 226. 268. 
ndian nnerchants in Turkestan. 158. 
ndian Ocean, moisture from. 47. 
ndigestioo due to salt water, 240. 
ndo-Chinese boundary. 84. 
ndo-Europeans of Central Asia» 

107, 188. 
ndus River. 21. 47. 48. 54. 
ndus valleir. 47, 55, 67. 71, 78, 804. 
nduitiy Of Chantos, 228, 828; of 

Kashmiris. 20. 
nnkwpers, Chiiwe, 188. 
nsanify ol camel-man, 257. 
nscriptkms of Chka nupoa, 178. 
nsoleoce anxing Khirghts. 127. 
nsular positaoo of England, 860. 
nteriaken. compared with l^uigOQ^ 

68. 
nterpietcn, Chinew, 142, 150, 158. 

154. 
nvasioQS ol barbarians, 868. See 

Barbarian invasions, 
ran. defined. 815; Alexander ia» 

816-810; andeotdimateol.cliap. 

xvi. 815-828; ancient irrigatioo 

in. 820; causes of decay of. 828- 

828: pcmihilititt of. 826 828. 
Irrigation, in Iran. 826; in Ladakh. 

48. 58; at Miran. 244; on k»w« 

Tarim River. 265-f72; at Tte^ 

fan. 807. 
Irrigation, ancient in Caspian baiiii^ 
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dan-Uilik, 170; along 

River, 194; in Lop basin, 281; 

at Miran, 245; along Niya River, 

207; at Son Kul, 351; in Syria, 

868; at Vash Sheri, 222; atYing- 

pen, 274-275. 
Irrigation ^pe of civilization, 224. 
Irtysh River, old outlet of Caspian 

to, SS4; on homeward route, 806. 
Islands, ^Eolian, 258; in Lake Gyol- 

juk, 855. 
Israelites in Sinai, 868. 
Israelitish custom in Ladakli,60. 
Ismail Beg, quoted, 175, 178. 
Issik Kul, 107; prehistOTic ruins at, 

800. 
Istaklui, cited, 841, 842, 844, 851. 
Italy, 280, intermediate dvilization 

of. 880. 

Jade, at Keriya, 888; at Lulan, 271. 
Jalodbhava, Hindu god, 86, 87. 
Jan Kul, settlement at, 266, 275. 
Japanese, reputed origin of, 00; war 

with Russia, 88, 00, 806. 
Jaxartes River, relation to Aral and 

Caspian Sea, 880, 882, 842-850; 

changa in course of, 8S8, 841. 
Jaz Morian swamp, 817. 
Jebel, station in Iranscaspia, 887. 
Jenkinson, cited, 347, 348. 
Jhelum River, 32, 35, SO, 40. 46; 

gorges of, 22. 
Jins or genii, 166. 
Jonajara, cited, 40. 
Josephus, cited, 368. 
Jukuchak glacier, 122. 
Jum Yung, a Tibetan servant, 82. 
Justice at Charklik, 241. 
Jyhun River, 345. See Oxus River. 

Kakshal, ruins, 309. 
Kalhana, cited, 36, 38-40, 46. 
Kallussti, ruins, 214. 
Kalmucks in Chira region, 163, 177. 
Kalmuck road, 163, 166. 
Kal Mura River, 327. 
Kandahar, city, 318. 
Kapa, gold mines, 196. 
Kara-Bugas Bay, 335. 
Karadong, ruins, 194. 281, 283, 284. 
Karakash River, 85, 150, 231. 
Kara-Khoja, ruins, 805, 811, 812. 



Kaiaki, ruins, lOS, 2S0. 

Karakir, ruins, 181; water mxp^ 
of, 182, 188. 

Karakorum pass, 82-84. 

Karakorum plateau, meaning of 
name, 66; described, chap, m, 
66-90; 02; compared with Anda 
mountains, 87; inhabitants oC 
106; topography of, 78, 79. 

Karakorum trade route, 88, 86, 87, 
805. 

Kara Koshun, or modem Lop-Nor* 
240, 246, 284, 286, 287, 280. 

Kara-Kum, settlement, 267, 275. 

Kara Muran River, 287, 285. 

Kara-Sher, city, 274, 276, 818. 

Kara Su River, 165, 181. 

Karatash River, 168, 100, 288. 

Karatash valley, 157-159. 

Karategin, district of Bokhara, 190. 

Kara-Uighur-Tokai, village, 846. 

Karbu, village of Tjadakh, 52. 

"Kariz,"oflmamla,06; ofTuHan, 
299,807,809-811,814; of Pen 
817. 

Karlawn, village, 845. 

Kashgu, city, 87, 98, 227, 228, 871 

Kashmir, chap, i, 17-46; baan fonn 
of, 12, 22; boatmen of, 18, 19; 
boats in, 26-28; Brahmins in, 89; 
British in, 25, 29, 30; cheap food 
in, 28; changes of climate in, 86- 
46, 282, 293; climate of, 23, 26, 
29; compared with Endereh, 219; 
compared with Ladakh, 48. 49; 
crops of, 27;^ earliest descriptioo 
of, 36; elevation of, 21; exdusive- 
ness of people of, 25 ; expenses 
in, 19, 28; foreigners in, 25, 89, 
30; gardens of, 29; glacial period 
in, 43; history of, 38-40 ; house- 
boats in, 26; inhabitants of, 83; 
isolation of, 24 ; legends of, 96- 
38; life in, 28; locusts in. 86; 
marketwomen of, 29; merchants 
of, 30; methods of transportatioD 
in, 27; ownership of land by for- 
eigners in, 25 ; permits for for- 
eigners resident m, 25: physical 
features of, 22; probable future 
of, 35; religions of, 24; rice in, 
27; roads in, 35; roads to, 21, 88; 
scenery of, 17, 18, 26, 82; influ- 
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cooe of socMfy ol, 20; acboobin, 
t5: lue ol. 18; temples ol. tt; 
trmnspodAtion in. <7, 54; m type 
of favormble climatic change, S78, 
879; water mippfy of. 27; water- 
ways of, 27, <8; weather in. 80; 
wheeled vehidea in, 87. 

Kaihmiria, character ol, t4, €8-90, 
54; contrasted with Ladakhis, 48, 
40; dishonesty of. ttO; Engiiih 
noken by, IAS, see English; in- 
fluenoe of travelers upon. 50; sen- 
sitiveness to cold. <7; timidity of. 
§4. 

Kasim Skeikh, a Cbanto. 107. 

Kasyapa, Hindu god. 80, 57. 

Kenan, or Uhagh Masar. ruins, 176, 
iSS. 587; legend ol. 178; kienti- 
ficatkm of. 587. 

Keriya, city, 08, 170, 509; ancient 
name ol, 101,587; horses sent to, 
17<; ok) map at, 887; okl road 
from, «). ffi5, sUy at, 101-104; 
tone ol vegetation at lOi. 

Keriya desert, 07. 184, 185. 

Kenya River. 00, 177. 170. 184. 100. 
108, 104. tS7; ancient course of. 
171. 

KcHawa, village on Oxus River, 548. 

Keys of Khirghis, 115. 118. 

Khadaluck. ruins. 175. 

KludkhaJimachin. oM KhoCan, 156. 

Khan Ileseh mountain. 150. 

Khanikoff. cited. 550. 548. 

Kharan, district ol Baluchistan, 5t0. 

Kbaresm. name ol Khiva, 545, 540. 

Kharosthi, doc um ents, 800; lan- 
guage. 150. 175. 

Khirghis nomads, chap. v. 100-198; 
character of. 110. 118. 117; con- 
tracted with Oiantos. 885; daring 
of. 185: dirtinem ol. 187; endur- 
ance of. 185: food and habits of 
eating. 117-180; home life of. 
150-158; ho^fNUlity of. 181-185; 
haii«e«i ami fumituit* of. 110-118: ' 
infli»pnce of |>UleauM upon, 501 ; , 
in Karakafth vallrv, 85; ne a me— - 
of. to naturr. 185: cause of no- ! 
nuuiic life (»f. 100: poAitiun of 
women among. 187-150: rela- 
tion of. to ciMliiation. IfO; in 
Sanjtt valley, 198; spocts ol. 119; 



standards ol, 899; oaiformity ol 

habits ol, 107. 
Khiva, city. 558, 540, 547; ancient, 

545. See Urgeni. 
Khojend River, 545. See Jaxartes 

River. 
Kborasan, lavoied peovinoe of Per- 
sia, 584; compared with Scyistan« 

985. 
Khotan, city, 07, 85, 170, 815, 818. 

851, 898. 878, 505; airival at. 

155; goitre at, 187; heat at, 07; 

Mohammedan conquest ol, 105; 

showers at 04; sone ol vegetar 

tMNiat 108. 
Khowaresm, 547. See Khiva. 
Kibitka. described. 110; set up^ lit. 

185. 
Kkrhik Assa, ruins. 900. 
Kichik Karamuk, Khii^ghis viDaga. 

191. 
Kiliyan, Chanto town, 141, 148. 
Kirman, Persian province, ruins ol. 

916-518; ancient cooipared with 

modem description, 810; com- 
pared with Aserbaijan, 585, 
Kitab Chelebi, dtcd, 547, 948. 
Kiyataleh. King of Huna, 540. 
Konche River. 805. 805. 807. 
Korans as merchandise, 85. 
Korgach, ruins, 815, 816. 
Koria, city. 00. 800. 870. 
Kofthalangia. salt spring, 840. 851. 
Kosh-dung. ruins. 500. 
Krasnovodsk, TVansoaspiao city. 

555.558. 
Krateras. general of Aleiandcr. 510- 

510. 
Kucha, Chanto city, 08, 185, 104. 

800. 505. 
Kuh-i-Khoja, mountain in Seyistan. 

988. 
Kuk Jifdrh. ruins, 179. 
Kum Tagh. sand dunes, 908. 
Kumu^h, ruins. 877. 
Kttr Rivrr. see (>rus River. 
Kuniish women. 188. 
Kurd*. onfirrA«ion of. 975. 
Kurgan Sai. i^rr strram. 808. 
Kurgil. I^ulakhi town, 54-50. 
Kuruk Danva. 874. 884. 
Kuruk Tsgh. or Dry Mounts in^ 

tM. 854» 85iL 874. 878. 
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Kushkusteh Dung, ruins, ITS. 
Kuzzil Langer> camp in Karako- 

rum, 81. 
Kuzzil Singer, settlement in Kuruk 

Tagh, «75-277. 
Kwen Lun mountains, 66, 70, 85, 

02, 138, 156, 105, 243, 280, 208; 

moraines of, 134; passage of, 86; 

resemblance to Alps, 01. 

Lachin, fish at, 201. 202. 

Ladiinata, ruins, 174, 176, 178, 283. 

Lacustrine bluffs of Lop-Nor, 240, 
353. 

Lacustrine deposits, in Lc^ basin, 
100, 102; at Pangong, 60. 

Lacustrine plain of Tunan, 307. 

Ladakh, 32, chap, ii, 47-65; ap- 
proaches to, 47, 51; contrasted 
with Kashmir, 48, 40; govern- 
ment of, 47; location of, 47; mo- 
nastidsm in, 64; prices in, 88; 
religious institutions of, 56-60, 
scenery of, 54; typical village in, 
50; typical valley m, 51-56. 

Ladakhis, character of, 60-63, 73; 
contrasted with Kashmiris, 48, 
40 ; food of, 257; idea as to influ- 
ence of altitude, 81; love of home 
among, 81 ; polyandry among, 68; 
religion of, 47, 56-58; superstition 
of, 58-60. 

Lodaklii servants, 172, 257, 304, 305; 
honesty of, 229. 

Lakes, ancient, in Kashmir, 41; an- 
cient, in Kuruk Tagh, 275; Ba- 
grash Kul, 276; Lake of Reeds, 
286; Lake of Turfan, 308; mar- 
ginal lakes of Tarim River, 264, 
265; anomalous effect of changes 
of climate upon, 41-43. 

Lake-bed, ancient, of Lop-Nor, 249, 
251-254, 262. 

Lamas in I^dakh, 56-59; owning 
gold mines, 52. 

Lamaseries, at Dandan-Uilik, 170; 
Khadaluck, 173; Ladakh, 56-58; 
Miran.244; Turfan, 309; Tuyok. 
304. 

Land-tenure, in Kashmir, 25; Lop 
basin, 137. 

T/anrniaijes at Turfan, 312. 

Laughter. 250. 



Lava, near ImamU, 108; ancieot, 
in Kuruk Tagh. 275. 

Laziness, in Kashmir, 28; amoog 
Khir^iz, 126. 

Leooq, cited, 311. 

Legends, of Chira region, 176-178; 
of Imamla, 165-168; of Kaafandi; 
86-38. 

Leggins of coolies, 84. 

LeE; capital of Ladakh, 47, 48, 54, 
50-61, 66, 67, 70, 82; pilgrims at, 
88. 

Leisure among nomads, 121. 

Letters written on wood, 203. 

Lhassa, 48. 

Lies, among Chantos, 201, 206, 210; 
in Persia, 863, 365. 

Lintels of doors, 60. 

Li-si^, see Litsa. 

Litsa, andent oasis, 170, 185-188, 
103. gee Dandan-Uilik. 

Little Tibet, see Ladakh. 

Littledale, cited, 108. 

Locusts in Kashmir, 26. 

Loess, dissection of, 135, 148; de- 
position of, 156, 157; origin of, 
103, 135, 280; at Sanju. 01; 
among Sanju moraines, 134; in 
Sanju valley, 136. 

Lop, or Charklik, 241 . See Charklik. 

Lop basin, 12, chap, iv, 01-105; ad- 
vantages of, 233; ancient roads 
in, 272; Bruckner cj-cles in, 878; 
cities of, 236; climate of. 03-98; 
compared to Turfan, 205; con- 
trasted with Persia, 234; contrasts 
in, 103, 106; first view of. 91; 
general features of, 92, 98; future 
of, 236; new \nllages in. 175, 182. 
relation of forests to climate in, 
372; summary of changes of cli- 
mate in, 280-284. 

Lop desert, chap. xii. 236-261 ; 262- 
264, 272, 273; tales of, 230, 252; 
254. 

Ix)p plant, 248. 

Ix)plik guide, 242. 256, 201. 

Lopliks, 289, 246-248, 280. 

Lop-Nor, chap. xiv. 280-204; 92. 99. 
246; agreement of, with Caspian 
Sea, 344; ancient expansion of, 
103. 240, 262; controversy over. 
240; depressk>nsof,284; evidence 
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ol cbai^es of dimale iiu n5-t98: 

minor Uket of, 9Hi M ■trmndi 

of, iA9, e59; oki bed of. S40, i51. 

254; •ist of. 9M. 
LoM of wmter in ftreanu, 101. 
Low •tmnd ol CMpifto Soft, 541. 
LowelU P.. cited, 6. 
Lukcfaun, town of TWfaa, 801; 

Wang ol. 908, 804. 
LaUn, niins, <A5, «0t, M5. <0O. 888, 

879^ 880, 888, »4. 888, 887; 

ancient routes throuf^ 878, 873; 

eartjT notioes of, 888. 
Limg^hoog, or DraAOo Town, 887. 
Luxuries, 848; ol Chiuitoe, 888. 

Macartney, G., cited, 888. 
Makran, part of Pcnia, 818. 
MalakaU^an, Chanto TiUaffe. 174. 

178, 184. 
Malcolm, J., cHcd, 818. 
Malcolm, N., cited, 988. 
Man, dependence of, upoii lopoicim- 

phjT, 108: dependence of. upoo 

veffrtatioo. 88, 100, 108, 108; poa- 

Bible Aiaatic origin of, 108. 
Mandarine, 184. 
Manin«hlak, aboee of Caapian Saa. 

547. 
•• Mani** ilafica in Ladakh, 58. 
Maoufacturea, poaiible in Lop baiin, 

887. 
Manure from mint, 184. 
ManuecripCa at Lulan, 888 ; at Tut- 

fan, 918. 
Manrcfa, old ootid ol Caman, 

994. 
Mapa, of Caapian Sea b Middle 

Attim, 848; of Cbineae, 884, 887; 

of Utakkri. 548; of liOpUka, 848. 
MafTo Fob, cited, 181, 808, 898, 

840. 848. 987. 
MATginal lakca of Tkrim Rtw, 888. 
Marino Sanuto, cited, 944. 
Market women of Kashmir, 88. 
Marmots, 108. 
Marriage, among Ckantoa, 891; cut* 

tomt at Kerira, 987; games among 

Khirghit, 185. 
Mank of Lop-Nor. 888, 888. 
Massacres, 989, 974. 
Matajan. Himalajaa village, 48, 51 . 
81. 



Maulbeck, Lftdakhl TiIlMe, 58. 
Biaximum flood, time of, 898. 
Mazanderan, Persian proriooe, 818; 

sea of. see Caspian. 
Msftnsn. Persian village, 987. 
Mealing-stooes, 804. 
Meals among Chantos, 145. 
Bleat, cost of, in Lop bastn, 197; 

as food ol Kbirghii, 118, 180. 
Mecca, 84, 850; pilgnms from, 88; 

aancti^ ol reaidtnts in, 188. 
Medisrval pro s perity ol iSirfan, 918. 
Mediterranean Sea compared to Lop 



Mekms, 188; dried, 801. 

Mekm-fieU, anctent, 174. 

Mekiii-sarden, 888. 

Menanoer, cited, 999. 941. 

Jttcotal Qualities and covtrooBiCBta 
187. 

Merchants, Indian, in Khotan, 159; 
of Kashmir, 90; ol Ko^ya, 181. 

Merdeck, ruins, 887. 

Merr, former water supply of, 888. 

Mesas ol Lop, 859, 854, 858, 868. 

Meshed, city. 987. 

Meleocokigical data as to chau gei ol 
cUmale, 19. 

Mkkile Ages, Gtfpian Saa during, 
541-948; in Europe, 984; Lop- 
Nor during. 887. 

Migration, waves ol, 188, 818. 

Migratkms, ol hirds. 80; ofChantoa, 
148; of Khirghia, 110, 118-117; 
of Mongols. 919. 

Misratioos, from Central Asia, 888; 
directioQ ol, 880; dne to Brdck- 
ner eye Ira, 575; due to oieeoiileBtt 
888; due to changes ol elimato. 
Son Kul, 858, Tibet, 818, TNvCaa. 
SIS. an Centiml Am. 887. 

Milk diet, 118. 180. 

Milk. sour. 197, 150, 151. 

Millet, SOR. 

Millstones in ruins, 814. 

Minrn in Asia versus Amcrkaa, 188. 

Mining methods at Sorgak, 18^. 

Mirmrles, 188. 

Miran, ruins, 849-848, 881. 

Miran Rivrr. 849. 

Mirr in dratrt, 898. 858, 888. 

Mirsa Haidar. ctlsd, 188. 

Misooodoct ol tchool-cluhiraii* 
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MiflgovenuDent, 8SS, 826. 

Mo, ancient town, ftlS, 214. 

Moghulfl, or Mongols, 843. 

Mohammedan ooins, 174; conquest, 
160, 164, 174, 176, 218; era of 
ruins, 284; prayers, 84; records, 
174; ruins, 217, 820, 821, see 
Dumuka, Lachinata, Serteck, 
Uiugfa Biazar, Ying-pen; shrines, 
149, 159. 

Mohammedans, of China, 188, see 
Dungans; of Tadakh, 95, 

Mohammedanism, in Central Asia, 
89; of Chantos, 228; influence of, 
upon character, 282, 261; eastern 
limits of, 247, 248; effect of intro- 
duction of, upon population of 
Baltistan, 64; rdation of rise of, 
lo changes of Himatie, 884; and 
women, 128. 

Molja Riyer, 286. 

Monadnocks, 78. 

Monasteries, see Lamaseries. 

Monastery of Gyoljuk, 855. 

Monastiasm in Ladakh, 64. 

Mongols, 107; camps of, 276; near 
Chdca, 168; relation to Lopliks, 
246; at Turfan, 818; at Uigenj, 
848. 

Monks, see Lamas. 

Monocline of Lop basin, 99. 

Monoliths at Davanchin, 300. 

Monotony, of Chanto life, 235; of 
climate of Lop basin, 98. 

Moraines in Kashmir, 43; in Sanju 
region, 91, 134. 

Moral code of road, 83. 

Moral qualities and environment, 
127. 

Moscow, end of journey, 306. 

Mosque, 8ubmerjj;ed, at Baku, 345. 

Mounds, prehistoric, at Davanchin, 
300. 

Mounds, tamarisk, 179-181, 188. 

Mountains, buried, 275; highest as- 
cent of, 77; influence of. 60. 65; 
origin of. 80. 

Movements of earth's crust, in Hi- 
malayan region, 79; in Ladakh, 
55: in Lop basin, 98; in Turfan, 
306. 

Muck, in Ix>p desert, 239, 252, 254. 
262; in Turfan, 302. 



Mud, for houses, 140, 174: in Lop 
desert, 291; in Turfan, 802. 

Mud-cracks, 251. 

Mulberries, 145, 200. 

Mules among Himalayas, 72, 86. 

Murohison, &., cited, 396, 

Muigo River, 82. 

Murree road to Kashmir, 22. 

Music among Ledakhis, 62. 

Mutton, coounooest kind of mest 
147. 

Nafapo, or Lulan, 270. 
Nagara-khana, on Niya Rirer, 190. 
Nagari language, 812. 
Nakedness at Sanju, 146. 
Napoleon, dted, 860. 
Nannashir, Persian village, 818b 
Narin River, 112. 
Nasratabad, Persian villaffe, 818. 
Nature, nearness of, to iQiiighii, 

125. 
Nectarines, 169. 
Nestorians in Turfan, 812. 
Nets at Lop-Nor, 248. 
New England, exceptional dimste 

of, 866; relief of, compared with 

ancient Himalayas, 78. 
New York, weather influences in,86S. 
News among nomads, 121. 
Nila, Hindu god, 36. 
Nim-ruz, name of Seyistan, 322. 
Nishapur, Persian town, 328. 
Nissa, Chanto village, 85, 155. 
Niya, 195. 276; description of, 198; 

founding of, 207. 219; saline soil 

at, 202. 
Niya River. 195, 198-209. 236. 
Niya River ruins, 208-208, 281, 283; 

compared with Dumuka, 208; 

trees among, 216. 
Niyang, or Niya, 209. 
Nomadism, a geoc^phic type, 11; 

a necessity in Tian Shan, 109. 
Nomads. 103; of Central Asia, 382; 

of Choka, 163; common traits of, 

107; of Karakash valley, 85; of 

Turfan, 313. 
Norris, F. A., cited. 867. 
Norway, Fiords of, compared to 

Lake Pan&nong, 69. 
Nuktereshid-Chuktereshid, king of 

Khotan, 165, 166, 168. 
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NmmI Shcr. ruiM, tl7. 
NuTA, Chaoto YiUa^, 106, 160. 

Omm. inOmiiOf ol. oo diAnicler, 

140, 145. 
OMit tjpe of cmUntioo, td4. 
OTkxMmui. £.. died. 804. 087. 040. 
Offcriag*. to Buddha, 57; oo Kan- 

konim pMt. 84. 
Offickl oourtaMi. 07; of Cbaolos, 

\H ff.. 150. 15«-155: of Chintf, 

141: at TUffan, 90S. 
Osfaurja, viUaoe oo Onis Rmr, 046. 
Oi-'I>DKfank. Oiaolo nllace, 010; 

ireUsat 05. 
Olbia, andoit lowo, SOO. 
Oleaiitti. died, 048. 
CNpaog, niint, 600. 
ODMk, ci^OOO. 
Opittm, 890. 
Orchaitk. aodeot, 000, 814; at 

Turfan, 880. 880. 
Ordam Paeha, niim, 880. 
Orieotal authom, S41. 
Orwntal slowMBi, 856. 
OriKcn, the Kwvtic, 960. 
Ornamcntii in liodakhi houMa, 68. 
OrtrlliuB. Htcd, 917. 
Oih. dty, 87. 
Oman Bai. Ixiptik, 888. 
Otrar. TiUiKe on Jaaaiir* River. 

945. 
(HtoaiaoM, ocipre«ion of, 984. 
Outlet of ('aiipian Sco. 980, 904. 

948: of ijJce (tydtuk. 954. 955. 
Oxen, aji park inimab. 116; aji rid- 

ioranamab. 188, 878. 
Ohm period, 950. 
Om Rinr. btfuroatioo of, 945-947: 

950; rkampHi in ooune ol. 998. 

Oil: relataoo to CaipiaB and Aral 

Sfo*. 888 ff.. 948-950. 



141; 

188; RoiMO. 00. 
Pbeturebodik 100. 
PMure aooe, 140. 150. 155. 
Patfae of animali, 870. 
Patiodui, 990, 990. 
ftgret-BMoing Ileeeh, niaos, 170. 
FlndMe,l00. 
Peaouts in TVufao, 000. 
Pean in Turfio, 001. 
PM>lca, iEoliao. 140. 
Pein, identtfiGMioo of, 101. 184. 

987. 
Pdun, 900, 905; ftaode lor Ouoa. 

00. 
PtetagooB of aaH, 851. 
IV f ki d id t j F of chau tw of daoale. 

888. 
Pennaoent gcof^miiiiic fbct^ 958. 
Permili for 



Persia, aodent dimale of, 915-^808; 
cause of fall of , 889; oooifiared 
with Turfan, 880; coutoeited 
with Lop hanin, 004; deo^ of, 
909; effect of dimate upoo iAmt- 
ader in, 004; feoiioe in, 884, 974; 
inifatioo io, 800, 980; jooroqr 
in, 0; low cmliaatioo <n, 908; 
method of drinking lea in, 145; 
orifin of karii in, 910; srcoenrof, 
875; wan of, 804. See also mo. 

Pleraian litafatuiv, 941, 048. 

IVrsiana, oooipared wHh Turfan* 
Ilka. 800; diiiiooeety of, 880. 009. 
905: ciKfXjrof. 887; as irH||alor«. 



Paintinic. andent, 817. 
PkintinfTi, ancient, 178. 
Palestine, duunrn of dioMle in. 900 
Pamirm, 88; definevl. 100. 
Pki^ioif I^ake. 00. 07-70. 880. 
nuucs ui r. S., 970. 
Puopamisus mountains, 999. 
Pltfthia,900. 

*'PbsB * or Davao. dktrict in Tian 
Shan. 875. 



Phasis Riw. 908, 990. 

Pictures. Mohammedan prohOiitioo 

of. 818. 
Pievhnont deposits, of Lop hoeio, 

08-108: of Tsrfan. 900408. 
PSedmoot r«vd. of Ttolao, 800. 

See Gravel want. 
Pirtails of Bufldliist*, 54. 
PSnvi*. Budiihist. 814: 

Rtfdbn. 80. 08. 109. 104, 145; at 

Imaada. 160. 
Pimo. see IVin. 
Pbes in Kashmir, 94. 
Pisaras. Hindu denoM^ 87. 
Pisha, Chaolo rOafe. 188. 
PIshabosio, 155. 






Pixha Hivcr. 18i. 

PWue among cattle, 59, 

I'lun o{ Lop Win, 100; of Turfoii, 

toe. 

PluitM. Anatic, in Europe. 108. 

I'twiueti, Buddhist, ITS. 

rLatmui. 103: block uplifl of. 79. 

m-, diHset^led. IWi influence of. 

chap, V. lOC-192. Sei. 
I'latoiiiata of EgTpt, 360. 
Play* of Bujanti, SOS. 
I'liny. died. 335, 338, 
I^OTCf. t5i. 

Pl^Kndiy in I^dakh, BS, 64. 
Po vaUe; a» batUeticM. 380. 
Pbcbinin.Puiiis.4T7.a78. 
"pDiioTicil" air at bigli altitudes. 

m. 

1'oklu.l. puiiia. 300, 

i>olitclK«. of ChBnlaH. 198, 230; of 
QiiiM-tc, 330; of Khirghiz. 131, 
Sec Courtesy. 

I^>litic■ and rainfall, 377. 

Pob ill Iddakh. &*. 

Valu. Chonto villaKc. M, 164. lee. 

l\]niimnii» Mela, rited. 33A, 336. 

Ponak.aiantovillaee. ITS, 176. ITS. 

Pondit alonn Tarim River. iSi. 305. 

Padk for drinkin^j-water, 95. 

"Poor Mnn'a City." 4IT- 

Poplara. 189, S63. See Vegetatiou. 

Populatiaii. of ancient Choka. 160- 
163; of Chinese Turkestan. 138; 
of Chira retail ut Moliainmnlan 
conquest. 188; of Dandnn-Uilik, 
188; of lx>p basin. 933, 336; of Lil- 
ian. 3T0: of fenia. 317. 335; of 
Turfan. 311; east of Kenya, 196. 

Populist |«rty, cause of. 3T7. 

Poet-ridJne in Siberia, 306. 

FoUi at Endereb. 3U. 

Pottery. ITS, 174. 180, 1f)T. iOS. 304. 
813,814.316.363.365; at Choka 
and Karaki. 163; illastrutiuns of. 
305. 

PovMly. of Chantos, 138, 140, 145, 
337; otsold-iniuers, 158: of Khir- 
KhJE, IIT; of Persianii, 334. 

Prayer, at Imamla. 164; amonz 
Ladakbis, 57-59; at shrines. 160. 

Prayet^wbeels, 59. 

Precipitation in Kashmir compared 
>vilb l^,lakh. 49; in Ladakh, 54; 



in Lop basin. 93. M: in Tuffi^ I 
3(«. ■ 

Prehistoric remains, 300. 

PreaenU, 141, 180, SOS. 

Prices, usual, in Chioese Turkestui. 
3ST; exorbitant, in Chinese 'I'ur- 
kestan, 133; io India. 88; influ- 
enced by war, 88; of cnmeU. tSfc « 

Priests, see Lanuu. i 

Princeton eipedition to Syria, 391. ] 

Prodigal aon. 131. I 

I>todiicts of 'I'urkestan rontraiArf' | 
with those of I ndia. 87. 

Prosiierity and i^venimeat. S3S. ■ 

Prospwity of nomads. IIT. 

ProTisiuns in Lop desert. 843. 

Praberalski, N.. citeii, 840, 343. J4C 



Puiiya. Cbanlo villa^. 150, 15Ji. 
PuWtioiis of climate. 60. 

Pumpelly EipedilioD. 106. atS. A 

Pumpelly. R.. 9. 4 

Punishment at Charkiik. «4<. 1 

Pulple dress of laluas, 50. I 

Puski. Chanto Tillage, 147. 148. 1 

Putties, or leionns. 34. I 

Quarrel at Charkiik. 341. 
Quarrels among Chantos. 33T. 
Quetta, city of Baluchistan. 318. 

Racial traits, 333. 
Raids of Turkoiiians. 333. 334. 
Railroad to Andizhan. 8T. 
Rainfall, lA k'uruk Ta^h. 378; ol 

I>op basin. 93. &1, 1A5; minor 

changes of. 183; and panics, 3T6; 

of Persia. 338; and politics. STI: 

and sheep. 383: of Turfan, 3W; 

of Turkey, 354; and wfaekt. 3T5. 
Ramazan, a servant. 81. 
Rank. respe(4 paid to, 388. 
Rapids in IVboi, 348. 
lUsul. hMdmau, S3-&5. 153. 
Ravens. 83, 
Rawak, ruins of. 169, 193. 194. 393; 

Stein on. ITO; journey to. 184- 

187. 
Rawal Pbdi. Indian city, 3£. 
Rawlinaon, H.. cited. 389, S40, MI. 

343. 345, 34T. 
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Reading aBKmg IQursfais, IM. 
RebeUioot, rektioo of. to Brttck 

crdeii, 87S. 974. 
Red cunroof of INirfmn. 90S. 
Red pkm ol old Lo|>-Nor. i54. 
Red Rai^ of Turfan. m Fire 

Mounlauit. 
Red mod. 189, 18ft. 
Red inditonf, 900. 
Red ffaetetioD at Kcrijm, 988. 
Red wall in Pcnia, 940. 
Rf«d4Mda, dead. ^78, 900. See 

VcicctatioQ. 
Rccdi, foMil, «54: bouaea ol. t47, 

M5; aeniitiTeoeM of, to moialiire, 

Rnndeer in Gennanj. 970. 

R^tiomhipa. the eaaential feature 
of KfOflTanlnr, 11. 

Reliefs, Buddhift, 179. «44. 

Reiifpoo, of caravaneri, 84; infill- 
race of. upon character, tSi. See 
Hmfclhwii. ftf yf Mohanunedanim. 

Reliinout ediScea, 179, <14. See 
Shrinea. and Lamareriea. 

RrUgious tolerancT. «i8: aeal, 80. 

Rent in Ijop basin, 197. 

Rrimblicans, defmt of, in 1874, 977. 

Resenroir at Yiiur-pen, ^4. 

Reaiht, ruins at, 940. 

Rhine, ancient frecsinj^ of. 970. 

Rice, in Kashmir. ^; in Lop basin. 
146; in IVrsia. 9^. 

Rirbes amonic (liantos. 140. 14ft. 
iOO. 

Rifles in Tiirfan. 90S. 

Right-handed delkvtion of rirers. 
AS. 

Rims, changes in course of. 998: of 
Kuitipe. formefly froaen. 970: 
habtts fit, in linf) basin. 100- 10<: 
(if Kirman. 9ii0; <if Ixip basin in 
relation to chafHces of Himale. 011 . 

Rivm. former length of, Kerijra. 
I(H 



Roads, andent, in Lop bamC f79- 
<74, «80, «89, no, m; to Diar- 
bekir, 9ftft; in Tkkla-maluui de- 
sert 109. See also Trade roiitaa. 

RodL-Mh, of Lop. iftl: of TutUm. 
900. 

Roman CatfaoUcian, oomparisan of, 
with Hnddhwrn, 98. 

Roman knowledge of Caspian re- 
gion, 9Sft. 

Rome, fall of, 969, 989; greatness of. 

Rotation of earth, dfeet of, upon 
nrers. wft. 

Routes, ae* Roada, and Trade 
routes. 

Ruins, of Bahichishin. 9g0; in (Cas- 
pian baMn, 990; in Caspian Sra, 
940: of Chiia rqpoo, 160-100: of 
CVika, 160-166; of Chukur. tTI: 
di Endereh, tl9-610; of Gyoljuk, 
9ftft; in Iran, 91ft; of Kumush. 
1177; of Kuan] S^mt, tH; of 
Lop basin, t8l. tt6; of Lukui. 
i6!i-<7«; of Miran, t4ft. §46: of 
Niya River site, ii06-60H: of IVr- 
aia, 91ft, 9tt, 9t6; of Pochinaa, 
f77: of shepherds* huts in Kunik 
Tagh. <78; near shrines, 160: in 
Se^ristan. 91ft. 99«: in Syria. 967; 
in Takb-makan, 108; akii« Ti- 
rim River. Mft: in Turfan, tOO. 
.i04. 90ft. 900: of Tshak Tal <77; 
of Vash Sheri. iMI; of Ying-pen. 
*74. 

Runaway camels, tftft~668. 

Running amoi^ OrientaK ift6. ift8. 

I Russia, expansion of (*aspian Sea 

I into, 994: dimate of. 960: influ- 

> rnor of. upon Khiivhia. 110. Kl. 

1^1. Ml: officers of. 906: officials 

of. 9U5; in Persia, 9i4; pilgrims 

in.HH.OO: ruleaf.9t9; surveysof. 



940. 
Niya. 1(07-600: Ysrtungax, . Russian expe dit ion to Turfan. 901 

Russians and Central Asians, 80. 



Road, moral ccmIc of, 89. Russian Turkestan, journey in. 0: 

Rtiads. to Chinese 'INirkestan. 87: > Itkenew of. to(*hine«eTurkeatatt. 

HTect of. upon character. 199: in K7. 

Kashmir, i(7. 9ft; Khirghis know- j Russi>-Ja|Minr«r war, 88. 00. 906. 

Ifdge of, 11(6: in Kwen I^n moon- ■ 

tains. 196: in IjMiakh. ftO. ft4; in Sabari. ruins, 9M. 

aooe of vegetation. lOt. . SaUiawar. IVrsian town, 9f7. 90. 



Sk-Cbow, or Ouiw Khan, or Tun^ 
Uwaug. 8Ti. m, 'iSl. 

Sacrifice*. 159. 

Sahum. dunga of climate in. 860. 

iJai-Buh. Cbanto vilUve, ISS, IBS. 

Said AWtil Ha.KS4Ui. Tiled. »*8. 

Sainti, Buddhint worship of. 61, SS. 

S&iini^. cause of. •i»t: of Eodnch 
RivET. 213: of Kerija Aiver, 183; 
of Lop basin. HO; of water b 
MtJtnui. 317; »t Siyn. «0B; of 
Nija River. 199; near Talini 
River, M6-STS: of Tarlui. 310: 
of Yartui^ai River. »\i. 

Salt deaol of Lop, chap. xii. CStt- 
40I, 

Salt lake of Turfan. SW. 

Salt plaiiu. ot Kuruk Tuh, 873: 
of Lop, !Ul~«&i-. of Turfan. SOS. 
300. 

Salt riven in Persia. ."^77. 

Salt Hpnnga, ii». 

Salt water in Lop dewrl, 9*9. 

Samara, Ruuiaii dXy. 330. 

Samaria, Itmepbiui'a ile!«rtpt>oi) tif. 

Sand, biautrof. 104, 18G: otTUila' 
makan dewrt, 89. 100, 10«, 103. 
IH. las. ace Takla-inak«n: ea- 
mwchnient of. ITB, ISS, tt81: 
hrflt uf, 97: IpRend of raioing, 
178. 

Sand-buried ruliis of Chita, chap. 

San<l'dunea, of Bagrash Kul. 276: 
ofLop<leKrt,MS,ea3; otTakta- 
makan. Sll, «I5: ot Turfan. 196. 

sot. aim. 

Stuid Motintaini. or Kum Ta«h. 
306. 

Sandal* of ^;ra» in HimBlayas, 33. 

Sanjn. Chanli' lown. 60, Hi. 197; 
BeR of. Its ff. 

Sani'u pass. 67. S6; view from, 01. 

San;u River. 133. 135: Ooodt a1. 7S 

San-Kamiiih. iwamp. 339. 

Sarikol, district, 197. 

Sarla, covaidice of, 19S. 

SaasHtiian kings. 340. 

Sayce. cited. 368. 

Scsnerv. of Himalajas. 304: of 
Kuhmir, «6. it. 34; ak>DK Ke- 
nya River. 184, ISO, 190; of Kuruk 



Ta^h. ?7S: of Lop deaeft «4; d 
aaoenl Lop-Nor, iM: of fiiht 
basin. 155: near Saniu. 147: of 
Sanju oatia. IM f.: of Shy^ » 
gioo. 77; <d Takla-makan dnot 
laS; of Tiaa Shan, lltf, 118: of 
Turfaii, £98. SO), 308: ufumrof 
vegetalioii, 179. 

Schbtper. cited, lOB. 

Schod-chiUlnn. effect of wealba 
upon. 363. 

Schools in Kashmir. tS. 

Science, advant-es in, I. 

Scntlanil. hidu of, romp*red to U* 
Paui;on)[, 69. 

ScyUiian gulf. 335. 330, SS8. Mi. 
347, 350. 

Seals, ancient, tttt. 

Sediment in Minui Ri\Tt, 844. MS. 

Seistan. see Seyiitan. 

Seleucua, xucceMur of Aleianifcr. 
S3«. 

Self-indulgence of Cbanto*. m, 
liSfl. 

Self-reliance, of Chanto huntef, <TT; 
ot Khin^lc tie. 

Sdjuka, 3«4- 

Serteck. ruins, iU. 816. 

Servants, 71. 

Settled life, evil effecti of, lOT, ICT. 
233. 

SetUemeul of new vilkflea. ITA. IW, 
199, 266. 

St^istan, 12, 316; compared mtti 
Kborasan. 325: Suctuatiooc of 
lake of. 331. 322: ruins of, 9)5. 

Shah Rukh, cited, 345. 346. 

Sliale. nS. 

Shaw. R., cited. 228. 

Sheep, for KhiisbiE (east. 125; re- 
ladon of , to ramfalt. 388: rn'Oan 
Sbao. 109. 

Sheepskin dotbea, in Ladakh. W: 
in Lou baain, 05. 265. 

Sfar];faat^er. village on Oma Rirrr. 

Sheikh Sefl-Eddin. tomb ot. 344. 
Sheiks, of Imam Jafir, 199; of 

Imamla. IM; cf Tuyok. 304. 
Sben-Shen. or Lulan, X70. 



SbtphMdi. I 
Tarim Riv 
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S%erif. a servant ISl. 

Shindi. ruim, 274. 

Shi-Ning. Cliinete city, t67. 

ShiTul. Chaoto rilla^, IW. 

Shodha^pu, ancient officials, SOO. 

Sbore-bnes, of Caspian Sea, SS7; of 
Lop-Nor, «40. 25«. See Stimndi. 

Bhrinet, Buddhist, tOS; at Dandan- 
Uilik, 170: at Dua, 140; at Imam 
Jafir. 190; at Imamk, 164; in 
Karataah TaUey. lAO; at Turfan, 
8(H; relation of, to mint. 100; 
tour of, 108. 

Shurfai, ftatioo in Dasht*i-Lut, 
SIO. 

Shyok vallej, 00. 7S-78, 81, 9L 

Siberia, 00, 005. 

Silver Hill or Gumuah Tep^ S40. 

Simla, real capital of India, 00. 

Sinai, cban^et of climate in, SOB. 

Sind River. Si. 

Sintnm; amonff Khirshia, ISl.amooff 
Ladakhii, 01. 

Sistan, Ke Seyistan. 

8Un amoni; mint, OOi. 

Sleeping. hahiU of, 00. 

Sleeven of Khiri;his, 110. 

Sloiie from plateau to basin floor, 
cbap. vi, 1SS>152. 

Small-pox amonic Loptiks, 047. 

Smith. K.. cited. 318. Se7. 

Snow on ancient mountains, 008, 
S4i; on hou^opt, 40; on Kara- 
korum pUteau, 81; in Kashmir. 
00. Si; on Kwcn I.iUn mountains, 
80; in Ladakh. 50, 54: in liop 
desert 058; at Son Kul in sum- 
mer. 050; in lVirfan« 000. 

Snowline in Tian Shan, 110. 

Social ortler. relation of, to snviroii- 
mmt 001. 

Sokolof. cited. 040. 

Sokona, or Abodcun, 040. 

Sokovu. consul. 800. 

Solar theory of climatie changca, 
800 

SokJirn, Chinese. 158. 041. 

Solomon, levmd of, at Scyistan, 8tl. 

Son. birth of. 105. 

Son Kul I^ake. Khin^isatUO: pre- 
historic remains at 800; canals of, 
851-858. 

Souuuugt Kashmiri filh^ OS. 



Sorgak, Chanio tomi. 105-100. 
Spain, intermediate dviliiataoo €§, 

880. 
Spinach in Kashmir, CO. 
Spinnin^wheel of Chanto, 187. 
Spirits m Lop desert 080, 050. 
Sports of Khuxhis, 128. 
Spring ancient near Lulan, 078; 

ancient in KurukTagh, 077; dry, 

in liadakh, 58; new, in Chira 

reipon, 175, 180; saline, in Lop 

desert 040, 050; diy, in Ptaia, 

801, 800. 
Srinagar, capital of Kashmir, 07, 81, 

85; dcKnption of. 08; flood at 

05; life in. 08. 
Srivara, cited, 40. 
St John, O. B., cited, 810, 818. 
Stake in bed of Lop-Nor. 080. 
Starvation, of horses in Karakomm. 

81-88; in Persia, 084. 
Sletn, M. A., dted. 04. 07, 80-4t 

40, 100-171, 178, 180. 108. 104. 

100, 008. 004. 000. 014. 008. 008, 

887. 
Stiff necks, cause of. 107. 
Stone circles at Davanchin. 000. 
Stone hammers, 014. 
Stones in fields of Ladakh, 58; 

amon^ ruins. 018. See Mealinf 

stones. 
Strabo, cited, 810. 080, 880. 
Strands, of Caspian Sea, 887, 840; 

of LoD-Nor. 040, 058. 088, 800. 
Stratified deposits in soot of vffa- 

tation. 170. 
Streets in oases, 140. 145. 
StruKole lor existence, eaqr in Lop 

basin. 088; harder in INvCan, 

006. 
Stupas, or Buddhbt shrtnes. at En- 

diereh. 014; at Mirao. 044; at 

Niya, 008; at Tkirfan. 800. 
Subhana. Kashmiri servant SO. 
Su-^how, Chinrae city. 070. 
Suflarkoth, Kashmin viOaKa. 40. 
Suffar. fed to horws, 01; in taa. 145, 
Sukti. ladakhi vfllacr. 00. 
Sultan Shah Rukh. dted. 845. 040. 
Summer in liOp basin, 07. 
Sun. heat of. in mnuntains, OS. 51. 
Sun-dried brick, 048. 
Suf^Tun. died. 018. 014. 
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Sunshine, effect upon floods, 74-76. 
Superstition, among Chantos, 16d- 

168; among Ladakhis, 58-60, 85. 
Surroundings, influence of , 23S. See 

Environment 
Sum River, 6S, 54. 
Suspicion, conamon among Ea^ 

miris, 24; rare among Ehirghiz, 

121. 
Swimming at Kashmir, 85. 
Switzerland, lakes of, compared 

with Lake Pangong, 68; hign civ- 
ilization in, 880. 
^ykes. P. M., cited, 816. 817, 819. 
^ Dariya, 880. See Jaxutes River. 
Syr, sea of, 846. See Aral. 
Syria, evid^ioe of change of climate 

in, 867. 

Tabriz, metropolis of Persia, 884, 

S95. 
TakU-makan desert, 02, 108, 177; 

ancient road in, 108; ruins in, 

169 ff.. 187 ff. 
Tdeng-mu, or Tarim River, 287. 
Tamarisk, bushes, 179-181, 268; 

houses, 178; mounds, 104, 179- 

181, 188, 215. 
Tangut language, 812. 
Tan^o River. 293. 
Tan is, or Don River, 333. 
Tarim basin, 93. See Lop basin. 
Tarim River, 92, 194, 246, 263. 265; 

ancient population along, 268- 

272; changes in course of, 273, 

284 ff.; eccentric course of, 102; 

compared with Turfan rivers, 

808; use of, in irrigation, 265- 

272. 
Tatran, Chanto village, 219. 
Taurus mountains, lake among, 853. 
Taxes in Turkey. 875. 
Tea, among Chantos. 145; among 

Khirghiz. 117; among Ladakhis, 

50, 62. 257. 
Teheran, capital of Persia, 827. 
Temperature, among Himalayas, 

61, 73 ; of Karakorum, 81 ; of 

old Kashmir, 38: of Lop basin, 

95, 96, 186; of Lop desert, 248. 

255, 257: of Makran. 317; at Son 

Kul in summer, 352; of Turfan, 

208, 800. 



Temples of Kashmir, 29. 

Tent-ptt;s in salt plain, 851. 

Terek l>avan route, 87. 

Terkhi Turkhan, or T.«r>liwinf|| n^ 
178. 

Terrace villages, 104. 140, 155, 
164. 

Terraces, of Alai valley, 184: for 
cultivatk>n, 820; at Dua, 140; in 
Kashmir, 48; in T4idakh, 58; of 
kess, 104; at Puski, 148; of Sanju 
vaUey, 186, 189, 144; of Shjok 
vall^, 76; of Turfan, 895, 504. 

Tetti-Gerim, ruins, 178. 

Tezgirehs, or Mohammedan dmoi- 
ckis, 164, 176. 

Third Legu>n, march of, in North 
Africa, 869. 

Thirst, of camds, 187, 865; death 
from, 898. 

Thospitis, name of Gyoljuk, 854. 

Threshing-floor, ancient, 174. 

Tian Shau pUteau, 98, 898; easten 
end of, 875, 876, 806; mahi fea- 
tures of, 107, 109; travels in, 106- 
182. 

Tibet, 47, 60, 98; gold in, 58; name 
used for Ladakn, 54. 

Tibetan invasion of Turkestan, 812. 

Tibetan language, 812. 

Tibetan ser\'ant, 71, 81. 

Tibetan writing, 214. 

Tibetans, admixture with Chantos, 
139; relation to Lopliks, 246; 
typical nomads, 107. 

Tikelik mountain, 156, 161. 

Tikkenlik, Chanto v^lage, 255, 256, 
262, 265-267, 274. 

Tilden, defeat of. in 1874, 877. 

Timur-lane, 324. 

Tokhta Akhun. Loplik guide, 291. 

Tongue used in salutation, 71. 

Topojjraphy, dependence of, upon 
earth-movements. 99. 103; of 
Kuruk Tagh. 275; types of, in 
Karakorum. 78, 79. 

Tower at Turfan, 310. 

Towers of Derbent, 342. 

Tozer. cited, 354. 

Trade, causes of, 86. 

Trade routes of Chinese Turkestan, 
87; of Karakorum, 85-87. 

Trade routes, ancient, in Caspian 



INDEX 



41S 



icgioo. S9S, SS5, 8S0; in Lop 
\mmuu 240. t7«, fTS, 283. 

TVaditiooB of Chin revkm. 17^-178; 
of ChokA, 165; of G>'oljuk, 355; 
oflmamlA, 165-168; of Moham- 
medao eoaquest, 165, 166. 

TVanMrnipia, chaagct of dimate in, 
44; irriffatioQ in, 233; RiunAn 
rule in, 323; origin of karis in, 
310. 

TVansit nirvcy of Lop-Nor, 284. 

TVuifttioDal epoch, 351. 

TVftnmirtAtion, in Himal^jai, 34; 
in Kashmir. 31, 32. 

TVaveler*, in China, 142; in KMah- 
mir, 25. 28, 30; uaooff Khirj^faii, 
121; uiual route of, in Chinese 
Turkeitan. 220. 

IVeaiure-teekcn, 187, 201. 

Trees, in Kathmir. 17, 34; in Lad* 
dakh,51; in Tian Shan, 108; in 
Turfan, 296. 

TVeet, andent, at Eadereh and 
NiTa, 214. 216; in Kirman, 320; 
atLuUn. 271. 

Trial at CharkUk. 241. 

THlHitanr king. 303. 

Tiira Uan-thu, ChineK chronicle, 
209. 

Tfeo-kiang. Chinese town, 209. 

Tuhob, or Endereh, 213. 215, 283, 
346. 387. 

Tukhara, or Tuhob. 213. 

Tumrllwang. Sa-Chow. or Dung 
Khan, oki road to, 272, 290; chron- 
icle of, 287. 

Tunneb for irrigation, 307 ff. 

Tura KariE, ruinJi, 309. 

Turas of Turfan, 309. 

Turanians and Indo-Eoropeant. 
107. 

Turfan hasin. 12. 98. 193. 266. chap. 
XT. 295-314; ancient road to. 273: 
changes of climate in, 309; Hi* 
mate of, 299-302; compared with 
Pmia, 208. karis of. 309 311; 
hi«ti)nr of. 311; |ihytica] features 
of. 306; |io|iulation of, 311; rr- 
srmtkUnce (>f. to liOp tiasin. 295; 
niin* of. 309: watrr in. 302. 

Turfan town. 302. 305. 

Turfanliks. character of, 296; as 



Turkestan, see Lop badn, and Rus- 
sian Turkestan. 

Turkestan, changes of dimate in, 
44; effect of weather upon char- 
acter in, 365; type of unfavorable 
dimatic change, 378, 379. 

Turkey, Brilckner cydes in, 374; 
changes of dimate in, 853-356; 
rencienoe m, 6, 375. 

Turki Unguage 61, 106, 139. 143, 
279, 90S. 306; Loplik dialect of, 
246. 

Turkish knguage, 106, 312. 

Turkish tax-collectors, 375. 

Turkomans, raids of. 323; standards 
of morality of, 283; women of, 
128. 

Turks, admixture with Cbanloi. 
139. 

Turnips in Kashmir, 29. 

Tuyok, TiUage of Turfan, 904, 305. 

Uch Turfan, Chanto dtj, 98. 

U^nnlo salt plain. 275. 

Uigur language. 312. 

Ulachi. Ciianto Tillage. 136, 139, 141. 

Ulugh Masar, ruins, 174. 176-178. 

387. 
Tncleanness among Khirghix, 127. 
Unexpbred salt desert, chap, xii, 

239-261. 
Unger. dted. 368. 
Uninhabitcfl regions, 248. 
l-rgenj, ancient Khiva, 343, 846. 
Tri. Kashmiri TithMfc. 40. 
rrumchi. Chinese dty. 300. 306. 
I'shak Tal, ruins, 277. 
Tst-urt pUteau, 330. 333. 345. 346. 
Utah compared with Lop basin, 94, 

97. 
ITfhoi. old channel of Oxus Rircr, 

332. 339. 315. 347. 348. 
Uiun Rulaki 8har. salt plain, 275. 
UtunTHti. ruins, 169. 170, 174,987. 

Vamli^. dted. 324. 

Van Buren. defeat of. 377. 

Va«h Shcri. village and ruins, 219, 

221. 244. 281. 
Va^h Sh«n-i Ri%*ef. 220: flood* of. 75. 
Vegetal lie* in Kashmir. 2H. 29. 
Vegetation, in K'.nj< 368; in Kara- 

koniai,82; in kaslMBir conpared 
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with Ladakh, 48; in Lop basin, 
OS, 94; in Lop desert, 248; among 
Niya River ruins, 206-208; at 
Sanju, 136. 139, 144, 147; at Son 
Kui, 352; in Tian Shan, 108; in 
Turfan, 296, 302; colors of, in 
fall, 211; significance of dead, 
254. 262-264; dead, near Du- 
muka, 179; dead, near Dandan- 
Uilik, 188; dead, in Keriya desert, 
190; dead, at Turfan, 309; former 
abundance of, near Sanju, 148; 
fleographic importance of. 93; in- 
fluence of, upon rate of erosion, 
42; relation of, to changes in 
water supply, 282, 372; relation 
of, to loess, 280; relation of, to 
suxl, 179, 188; as measure of 
age oi ruins, 174. 

Vegetation, zone of, see Zone of vege- 
bktion. 

Veils of women, 128. 129. 

Verdure of Sanju, 186, 139, 144. 

Viceroy, Chinese, 305. 

Village, description of a Chanto, 140. 

Villages located on terraces, 52, 104. 
See Terrace villages. 

Violence in Kashmir, 32; among 
Ladakhis, 73. 

Vishnu, Hindu god, 87. 

Vitasta, or Jhekim River, S9. 

Volcanic activity in Lop basin, 99. 

Volcanic pebbles, 167. 

Volcanoes in Central Asia, 807. 

Volga River, 334, 347. 

Von Richthofen, H., cited, 240. 

Vredenburg, E.. cited, 320, 321. 

Wages of coolies, 34. 

Wakkan, district in Pamirs, 107. 

Wall, taken down for a guest, 150; 

old, at Derbent, 341, 342; old, at 

Gumush Tepeh, 340. 
Wang, of Luckhun, 303, 304 ; of Tur- 
fan, 310. 
War, effect of, upon population, 323, 

325, 326; relation of, to climate, 

374. 
War, Russo-Jananese, effect of, 

upon pilgrims, 88-90; effect of, 

upon prices, 88. 
Warping as explanation of changes 

of Caspian Sea. 338. 



Washing, before meals, 119, Itf; 
method of washing^ jar, 137. 

Water, in Lop desert, 248, 255; lofl 
of. by streams, 100-102; utiiba- 
tk)n of, in Lop basin, 287. 

Water^estnut in Kashmir, H^ 

Waterfowl at Lake Pangong, 68w 

Water-spread of Caspian Sea, 398. 

Wato* supply, of ancient roads, 87S; 
of Chira region, 177-179; of 
Choka, 160-163; of Dandan-Ui- 
lik, 171, 188; of Dumuka and 
Ponak, 175, 178; of Kashmir, 27; 
of Kuruk Tarfi, 277-279; of 
Miran,245; ofNiya,207: ofl^l^ 
fan, 309; of Vash Sheri, 221; 
causes of decrease of, 282; minor 
changes in, 182, 267; relation of, 
to population, 238; relation oC 
to tamarisks, 180. 181. 

Waterways of Kashmir, 27, 28. 

Waxing and waning of Lop-Nor, 
chap, adv, 280-294. 

Wealth, of Chantos, 140, 145, 238; 
pursuit of, 86; of travelers, 247. 

Weapons made at Lulan, 271. 

Weather influences, 863. 

Weather, in Lop basin, 93-98; dur^ 
ing autumn m Lop basin, 189; 
stimulus of change of, 98. 

Wedding games, 125. 

Weeping of Khirghiz woman, 181. 

Wells, in Dasht-i-Lut, 318; in Lop 
basin, 95, 101, 175; in Takla- 
makan desert, 186; saline in zone 
of vegetation, 220; at Turfan, 810. 

Wheat, on lower Tarim River, 268; 
relation of, to rainfall, 375. 

Wheeled vehicles, ancient, 272; in 
Kashmir, 27; in Lop basin, 154. 

Whigs, victory of, in 1840, 377. 

Whirlwinds, 148. 

WTiistlinj?, 197. 

Wild animals in Lop basin, 229. 

Wild bull in Germany, 371. 

Wills, cited, 375. 

Wind, effect of, upon nerves, 364; 
erosion by, 253, 255; in Lop basin, 
95, 97; share of, in formation of 
tamarisk mounds, 180; at Turfan, 
299, 800. 

Wind-faceted pebbles, 148. 

Winnowing gold, 197. 
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Winter, in Kaihmir dariiig Middle 

Aicct, 40; in Lop basin, M; in 

Turfan, 901. 
WitberinfC itreamt. M. 101: land 

of. chap, z, 21(HK»: in Tuilan 

a06,907. 
Writing in antiquity, <]8; modern 

respect for, ^4%, 
Woman, old Chanto, 197. 
Women of Cbanlos, low position of, 

8Sr, at Kenya, S88; among Lop- 

lika,f47; at IHiifan, 904. 
Women among Khirghia, dress and 

work of, 114, 115, 118, 190; high 

position of, 1^ ff.; not alloiml 

at **bagai.* Ii5; oontrasted with 

women of oaaea, 128. 
Women in Ladakh, 89. 
Wood for fuel, 250, tA5, fl0t. 

t76: documents upon, 908, 900; 

utensib of. 118 ff., 187, 150, 

107. 
Wood, II., cited, 888. 

lJ%<vwf.^ f| ym fM » 917. 

Wood-turning! 918. 
Workman, W. H., dted, 58. 
WttUr Lake, 87, 40-49. 48. 

Xerophilous ffgclatioii» 04. 

Yacnl, dtod, 848. 

Yaks, at Hindu Tbih. 85; 

KniffgiiiSt 195. 
Yaksadan; TiUage of Kadnk. 

40. 



Yakub Beg, oooquerar of Tuikea- 

tan, 997. 
Yarkaod, Chanto city, 88, 178; 

goitre at, 107. 
Yarkaod River, see Tarim Rifcr. 
Yartungas, village and ruins, 105, 

911,919,910,981. 
Yartungas River, 910, 988. 
Yea-Yulghun, Chanto village, 910. 
Ying-pen, ruins. 00, 974. 978, 981, 

984. 
Younghusfaand, P. B.. cited. 108, 

198, 994, 997. 
Yurungkash River, 155, 158. 
YusupBw of K^ria, 109, 108. 
Yusup Khidir Khao Khali, ciled, 

184. 

Zahidan. Fersian mini. 991, 899. 

Zai^Cum Chanto town, 148. 140. 

Zarm. Bahichi viDage, 890. 

Zero dt Caspian Sea, 840. 

Ziaret, 170. Sw Shrinei. 

Zoji La pass, 94. 47, 40, 58, 89. 

Zone of Tci^petation, 100; changes of 
climate m, 9S0; dead plants ta, 
980: casentkd characterMos ol, 
999; gifts of, to Chantos. 985; 
journey along, 9S0; at Lop-Nor. 
940: typinil town ol. 140. 100; 
ruins in, 179 ff. 

Zone of vc|{ctatioQ of Tmn Bifcr, 



Zones of Lop basin, 09, 04, 100, 155 1 
oT TWCaa bom. 905. 808. 
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